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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide heat absorption load constitution of 
heat insulation casing body to efficiently perform stable control of 
temperature during cooling operation of a refrigerator. 
SOLUTION: A first evaporator 5 and a second evaporator 6 are 
respectively situated in a fresh food storage compartment 1 and a frozen 
food storage compartment freezer 2. The refrigerant circuit of the first 
evaporator 5 and the refrigerant circuit of the second vaporizer 6 are 
switched by a flow passage switching valve 9 for cooling. Since the heat 
absorption load amount of the frozen food storage compartment 2 during 
stable operation on the standard cooling condition of a refrigerator is equal 
to or less than the heat absorption load of the fresh food storage 
compartment 1, cooling operation time of the compartment 1 being high in 
refrigerating capacity can be maintained by restricting cooling operation 
time of the compartment 2 low in refrigerating capacity. Since an operation 
rate is prevented from being reduced to an extremely low value, control of 
the temperature of the compartment 1 is facilitated and a cooling loss 
during starting of a compressor 3 is suppressed and efficient operation is 
realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A refrigerant circuit which is the refrigerator provided with a refrigeration field and a refrigerating area in an adiabatic 
box, has an evaporator in said refrigeration field and said refrigerating area, respectively, and pours a refrigerant to an evaporator 
of said refrigeration field at least, A refrigerator having provided a refrigerant circuit which pours a refrigerant to an evaporator of 
said refrigerating area, and making an endothermic burden of said refrigerating area at the time of stable operation on standard 
cooling conditions of a refrigerator into an endothermic burden of said refrigeration field below equivalent in what changes these 
refrigerant circuits and is cooled. 

[Claim 2]The refrigerator according to claim 1, wherein an adiabatic wall of an adiabatic box was formed with a foamed heat 
insulating material and allocates a vacuum insulation material in said adiabatic wall of a refrigerating area. 
[Claim 3]The refrigerator according to claim 1, wherein an adiabatic wall of an adiabatic box was formed with a foamed heat 
insulating material and allocates a vacuum insulation material in said adiabatic wall in 50 to 80% of range of outer packaging 
surface area. 

[Claim 4] Are the refrigerator provided with a refrigeration field and a refrigerating area in an adiabatic box, have the first 
evaporator to said refrigeration field, have the second evaporator in said refrigerating area, and A compressor, While constituting 
a condenser, a flow path selector valve, a liquid tube for refrigeration cycles, said first evaporator, and the first suction pipe that 
carries out heat exchange to said liquid tube for refrigeration cycles from a closed loop, So that it may become in parallel with 
said liquid tube for refrigeration cycles, said first expansion mechanism, said first evaporator, and said first suction pipe A liquid 
tube for refrigerating cycles, The second expansion mechanism, said second evaporator, and the second suction pipe that carries 
out heat exchange to said liquid tube for refrigerating cycles, It is what performs mutually cooling of said refrigeration field and 
said refrigerating area independently by connecting a check valve and changing a flow of a refrigerant by said flow path selector 
valve, A refrigerator, wherein a power up makes resistance of said second expansion mechanism smaller than resistance at the 
time of stable operation on standard cooling conditions of a refrigerator. 

[Claim 5]The refrigerator according to claim 4 in which a liquid tube for refrigeration cycles and a liquid tube for refrigerating 
cycles are characterized by an inside diameter being 0.8 mm or more. 

[Claim 6]The refrigerator according to claim 4 in which a liquid tube for refrigeration cycles or a liquid tube for refrigerating 
cycles is formed two or more parallel liquid tubes, and said liquid tube is characterized by an inside diameter being 0.5 mm or 
more. 

[Claim 7]The refrigerator according to any one of claims 4 to 6 r wherein the first expansion mechanism and second expansion 
mechanism are the expansion valve installed in air in a warehouse, and an isolated portion. 

[Claim 8]The first expansion mechanism or second expansion mechanism is formed by two or more capillaries which carry out 
heat exchange to the first suction pipe or the second suction pipe, The refrigerator according to claim 4 changing resistance by 
substituting said two or more capillaries for a liquid tube for refrigeration cycles, or a liquid tube for refrigerating cycles, and 
changing a channel of two or more capillaries. 

[Claim 9] Have the following, and constitute said compressor, said condenser, said flow path selector valve, said first capillary, 
said third evaporator, and said third suction pipe from a closed loop, and. By connecting said second capillary so that it may 
become said first capillary and parallel, and changing a flow of a refrigerant to a capillary by said flow path selector valve, A 
refrigerator which uses said first capillary when opening said first air course and said second air course, and is characterized by 
changing a flow of a refrigerant using said second capillary when opening only the second air course. 
It is the refrigerator provided with a refrigeration field and a refrigerating area, and is a compressor. 
A condenser. 

A flow path selector valve. 

The first capillary, the second capillary, the third evaporator, the third suction pipe that carries out heat exchange to said first 
capillary and the second capillary, the first air course that carries out heat exchange of the air in said refrigeration field to said 
third evaporator, and the second air course that carries out heat exchange of the air in a refrigerating area to said third 
evaporator. 

[Claim 10]A compressor is number-of-rotations good transformation, and, as for the first expansion mechanism and second 
expansion mechanism, the amount of diaphragms can change, Have an outside air temperature sensor which detects outdoor air 
temperature, and the amount of diaphragms of said first expansion mechanism and the second expansion mechanism is controlled 
so that a required refrigerant flow rate equivalent to a burden computed from outside air temperature which said outside air 
temperature sensor detected circulates, A refrigerator of nine given in any 1 paragraph from claim 4 controlling number of 
rotations of said compressor to become predetermined evaporating temperature from said required refrigerant flow rate. 
[Claim 11]A refrigerator often given in any 1 paragraph from claim 4 which formed a receiver between a condenser and a flow 
path selector valve. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the refrigerator which attained efficient-ization by cooling cold storage and a 

freezer compartment independently with a separate evaporator. 

[0002] 

[Description of the Prior Art]In recent years, the schematic diagram of the refrigerator currently indicated by JP.1 1-148761 , A as 
the conventional cooling cycle and an example of a refrigerator at drawing 13 considering cold storage and a freezer 
compartment as a thing about the refrigerator which has a separate evaporator is shown. 

[0003]Cold storage and 2 are the first evaporator that allocate a freezer compartment and 3 in a compressor, and 4 was 
allocated by the condenser, and was allocated in the cold storage 15 1, and 6 is the second evaporator allocated in the freezer 
compartment 2. 

[0004]7 is the first capillary allocated in the refrigerant circuit upstream of the first evaporator 5 that is an object for cold 
storage cooling, 8 is the second capillary allocated in the refrigerant circuit upstream of the second evaporator 6 that is an 
object for freezer compartment cooling, The first fan for making the cold storage 1 circulate through the flow path selector valve 
to which 9 changes the channel of a refrigerant, and the cold in which 10 carried out heat exchange to the first evaporator 5, The 
second fan for 11 to make the freezer compartment 2 circulating through the cold which carried out heat exchange to the 
second evaporator 6, and 12 are a refrigerator body and thermal insulation in which 13 controls the heat intruding to the interior 
of a room [ open air ]. 

[0005]About the refrigerator of the conventional example constituted as mentioned above, the operation is explained below. 
[0006]Operation of a refrigerating cycle is performed as follows. The refrigerant first compressed by the compressor 3 is 
condensate-ized with the condenser 4. It is decompressed by the first capillary 7 or second capillary 8, and the condensed 
refrigerant flows into the first evaporator 5 and the second evaporator 6, and after evaporation evaporation is carried out, it is 
inhaled again to the compressor 3, respectively. 

[0007]Each ** is cooled because the air of the cold storage 1 and the freezer compartment 2 carries out heat exchange to the 
first evaporator 5 and the second evaporator 6 which the refrigerant carried out evaporation evaporation and became low 
temperature comparatively with the first fan 10 and the second fan 1 1 and cold circulates. 

[0008]Cooling down of a freezing refrigerator is performed as follows by the temperature detecting means and control means of 
each ** which are not illustrated. 

[0009] Operation of a refrigerating cycle is performed until the compressor 3 will start and below a predetermined value will 
become, if each temperature detecting means of the cold storage 1 and the freezer compartment 2 detects the rise in heat 
beyond a predetermined value. 

[0010]It flows only into the first evaporator 5, without a refrigerant flowing into the second evaporator 6 by the flow path 
selector valve 9, when the temperature detecting means of the cold storage 1 becomes beyond a predetermined value. Compared 
with the case where the temperature setting of the cold storage 1 is 0 — 15 ** to about 5 **, and the evaporating temperature at 
this time is operated with -25 — 30 ** evaporating temperature, operation of a compressor is performed by one 2 to 2.5 times the 
coefficient of performance of this. 

[0011]When the temperature detecting means of the freezer compartment 2 becomes beyond a predetermined value, a 
refrigerant flows into the second evaporator 6 by the flow path selector valve 9, and cooling of the freezer compartment 2 is 
performed. As for the evaporating temperature at this time, the temperature setting of a freezer compartment is cooled at the 
usual evaporating temperature-25 ** to -30 ** to about -18 **. 

[0012]The compressor 3 operates with a maximum engine speed to a power up, and is operating with the minimum engine speed 
at the time of the stable operation on the standard cooling conditions of a refrigerator. 

[0013]Since the cold storage 1 and the freezer compartment 2 are repeated by turns as mentioned above and it cools, High 
evaporating temperature (0 — 20 **) is possible for the time of cold storage 1 cooling by circulating a refrigerant to the first 
evaporator independently, can make the compression ratio of the compressor 3 small, operate with a high coefficient of 
performance, and attain increase in efficiency, and. A temperature change is reduced by making small the difference of the room 
temperature of the cold storage 1, and evaporating temperature, and the temperature averaging of the cold storage 1 is aimed at. 
Further energy saving is performed by the compressor 3 quenching by operating with a maximum engine speed to a power up, 
operating with a minimum engine speed at the time of the stable operation on the standard cooling conditions of a refrigerator, 
and raising evaporating temperature. 

[0014]Here, if evaporating temperature of -10 ** and the second evaporator 6 is made into -30 ** for the evaporating 
temperature of the first evaporator 5 and HFC134a is used as a refrigerant for example, the density of the refrigerant gas which 
evaporates with the first evaporator 5 will be about 2.3 times the density of the refrigerant gas which evaporates with the second 
evaporator 6. Even if it uses HC600a as a refrigerant similarly, it becomes about 2.2 times. 

[0015]As a result, when usually making the same the number of rotations of the compressor 3 of cold storage cooling at the time 
of load, and freezer compartment cooling, the refrigerant amount which sets up resistance of the second capillary 8 twice 
[ about ] to the first capillary 7, and flows into the second evaporator 6 is made small, and evaporating temperature of -30 ** is 
realized. When usually changing the number of rotations of the compressor 3 of cold storage cooling at the time of load, and 
freezer compartment cooling, and it makes a refrigerant flow rate almost the same mostly by considering resistance of the first 
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capillary 7 and the second capillary 8 as the same and freezer compartment cooling is performed, it is also possible to raise 

number of rotations and to realize evaporating temperature of -30 **. 

[0016] 

[Problem(s) to be Solved by the Invention] However, when the rate of an endothermic load ratio of a refrigeration field is 
[ especially the above-mentioned conventional composition ] small in the refrigerator of high heat insulation performance with 
small endothermic load, while the operation time of a cold storage cooling cycle becomes extremely small and the temperature 
control of cold storage becomes difficult, The rate of the cooling loss at the time of compressor start became large, and there 
was a fault of operation efficient as a result becoming impossible. 

[0017]This invention solves the conventional technical problem and it aims at realizing endothermic load composition of the 
adiabatic box which can perform efficiently temperature control stable at the time of cooling down of a refrigerator. 
[0018]Since the number-of-rotations range of a compressor has a limit when the number of rotations of a compressor is lowered 
at the time of cold storage cooling cycle operation and it corresponds, The capability variable range at the time of freezer 
compartment cooling cycle operation is limited, and the problem from which the refrigerating capacity of the freezer 
compartment cooling cycle at the time of overload operation when load like [ at a power up or the time of a defrosting return ] as 
a result increases rapidly is not acquired enough arises. 

[0019]At the time of overload operation when load like [ at a power up or the time of a defrosting return ] increases rapidly, 
immobilization of resistance of the capillary had the fault that it became difficult to make the refrigerating capacity of a freezer 
compartment cooling cycle with low refrigerant-gas density increase. In the refrigerator of the high heat insulation performance 
which aimed at energy saving, this is because synthetically high efficiency is obtained for the direction which optimizes the 
capability of a compressor, and resistance of a capillary according to remarkable low refrigerating capacity required at the time of 
the stable operation on the standard cooling conditions of a refrigerator. 

[0020]For example, as shown in drawing 14, at the capillary A doubled with the refrigerant flow rate required for the endothermic 
burden of comparatively high outside air temperature, by comparatively low outside air temperature, the refrigerant flow rate 
more than needed will flow, the ratio of a refrigerant gas, i.e., the dryness fraction of a refrigerant, will increase as a result, and 
flow control will be performed automatically. At the capillary B doubled with the refrigerant flow rate required for the endothermic 
burden of comparatively low outside air temperature, although the adjustment cost by a refrigerant gas becomes small, by 
comparatively high outside air temperature, it becomes insufficient [ a refrigerant amount]. 

[0021]Other purposes of this invention aim at providing a cooling function with it at the time of the overload operation at a power 

up, the time of a defrosting return, etc. [ high efficiency and ] [ quick ] 

[0022] 

[Means for Solving the Problem]A refrigerant circuit which the invention of this invention according to claim 1 is the refrigerator 
provided with a refrigeration field and a refrigerating area in an adiabatic box, has an evaporator in said refrigeration field and said 
refrigerating area, respectively, and pours a refrigerant to an evaporator of said refrigeration field at least, In what provides a . 
refrigerant circuit which pours a refrigerant to an evaporator of said refrigerating area, changes these refrigerant circuits, and is 
cooled, Since it is a refrigerator making an endothermic burden of said refrigerating area at the time of stable operation on 
standard cooling conditions of a refrigerator into an endothermic burden of said refrigeration field below equivalent, Since it can 
prevent that refrigerating capacity can maintain cooling operation time of a large refrigeration field, and becomes the extreme low 
operating efficiency of 15% or less by controlling cooling operation time of a refrigerating area where refrigerating capacity is 
comparatively low, While temperature control of a refrigeration field becomes easy, a rate of a cooling loss at the time of 
compressor start is controlled, and operation efficient as a result can be attained. 

[0023]Since the invention of this invention according to claim 2 is the refrigerator according to claim 1, wherein an adiabatic wall 
of an adiabatic box was formed with a foamed heat insulating material and allocates a vacuum insulation material in said adiabatic 
wall of a refrigerating area, While securing effective content volume, without thickening an adiabatic wall, cooling operation time of 
a refrigeration field where refrigerating capacity is large is maintainable. 

[0024]Since the invention of this invention according to claim 3 is the refrigerator according to claim 1, wherein an adiabatic wall 
of an adiabatic box was formed with a foamed heat insulating material and allocates a vacuum insulation material in said adiabatic 
wall in 50 to 80% of range of outer packaging surface area, While securing effective content volume, without thickening an 
adiabatic wall, high cost performance is obtained by allocating a vacuum insulation material effectively. 

[0025]The invention of this invention according to claim 4 is the refrigerator provided with a refrigeration field and a refrigerating 
area in an adiabatic box, and have the first evaporator to said refrigeration field, have the second evaporator in said refrigerating 
area, and A compressor, While constituting a condenser, a flow path selector valve, a liquid tube for refrigeration cycles, said first 
evaporator, and the first suction pipe that carries out heat exchange to said liquid tube for refrigeration cycles from a closed 
loop, So that it may become in parallel with said liquid tube for refrigeration cycles, said first expansion mechanism, said first 
evaporator, and said first suction pipe A liquid tube for refrigerating cycles, The second expansion mechanism, said second 
evaporator, and the second suction pipe that carries out heat exchange to said liquid tube for refrigerating cycles, It is what 
performs mutually cooling of said refrigeration field and said refrigerating area independently by connecting a check valve and 
changing a flow of a refrigerant by said flow path selector valve, Since it is a refrigerator, wherein a power up makes resistance 
of said second expansion mechanism smaller than resistance at the time of stable operation on standard cooling conditions of a 
refrigerator, Obtaining high evaporating temperature at the time of the same refrigeration field cooling as the former at the time 
of stable operation on standard cooling conditions of a refrigerator, and maintaining an energy-saving cycle by reducing 
circulation of a gas refrigerant at the time of refrigerating area cooling, and obtaining a low refrigerant flow rate corresponding to 
low loading. At the time of overload operation, such as a power up, at the time of refrigerating area cooling, it is considered as 
the amount of high refrigerant circulation equivalent to the time of refrigeration field cooling, and quenches efficiently by 
considering it as evaporating temperature used as heat exchanging capacity corresponding to the amount of refrigerant 
circulation. 

[0026]Since a liquid tube for refrigeration cycles and a liquid tube for refrigerating cycles are the refrigerators according to claim 
4, wherein an inside diameter is 0.8 mm or more, the invention of this invention according to claim 5, Make it into the amount of 
high refrigerant circulation equivalent to the time of refrigeration field cooling at the time of refrigerating area cooling at the time 
of overload operation, such as a power up, maintaining energy saving at the time of stable operation on standard cooling 
conditions of a refrigerator, and. It quenches efficiently by considering it as evaporating temperature used as heat exchanging 
capacity corresponding to the amount of refrigerant circulation. Volume of a refrigerant which stagnates in a liquid tube for 
refrigeration cycles or a liquid tube for refrigerating cycles is controlled in a small quantity, it is stabilized and control of flow of 
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an expansion mechanism can be performed. 

[0027]The invention of this invention according to claim 6 is formed with two or more liquid tubes with which a liquid tube for 
refrigeration cycles or a liquid tube for refrigerating cycles was parallel, and since said liquid tube is the refrigerator according to 
claim 4, wherein an inside diameter is 0.5 mm or more, Maintaining energy saving due to a raise in evaporating temperature at the 
time of refrigeration field cooling, and the fall of entrance refrigerant dryness of an expansion mechanism for refrigerating area 
cooling at the time of stable operation on standard cooling conditions of a refrigerator. In addition to the ability to do quenching 
for a power up efficiently, the heat exchange length of a suction pipe and a liquid tube is shortened, and volume of a refrigerant 
which stagnates in a liquid tube for refrigeration cycles or a liquid tube for refrigerating cycles is controlled in a small quantity, it 
is stabilized and control of flow of an expansion mechanism can be performed. 

[0028]Since the invention of this invention according to claim 7 is a refrigerator of six given in any 1 paragraph from claim 4, 
wherein the first expansion mechanism and second expansion mechanism are the expansion valve installed in air in a warehouse, 
and an isolated portion, Maintaining energy saving due to a raise in evaporating temperature at the time of refrigeration field 
cooling, and the fall of entrance refrigerant dryness of an expansion mechanism for refrigerating area cooling at the time of stable 
operation on standard cooling conditions of a refrigerator, quenching can be efficiently done for a power up — in addition, it can 
control that a refrigerant is revealed to the interior of a room at the time of refrigerant disclosure. 

[0029]The invention of this invention according to claim 8 forms the first expansion mechanism or second expansion mechanism 
by two or more capillaries which carry out heat exchange to the first suction pipe or the second suction pipe, Since it is the 
refrigerator according to claim 4 changing resistance by substituting said two or more capillaries for a liquid tube for refrigeration 
cycles, or a liquid tube for refrigerating cycles, and changing a channel of two or more capillaries, Maintaining energy saving due 
to a raise in evaporating temperature at the time of refrigeration field cooling, and the fall of entrance refrigerant dryness of an 
expansion mechanism for refrigerating area cooling at the time of stable operation on standard cooling conditions of a 
refrigerator. In addition to the ability to do quenching for a power up efficiently, refrigerant filling quantity can be reduced by 
substituting for a liquid tube a capillary which is small volume. 

[0030]The invention of this invention according to claim 9 is a refrigeration field and a refrigerating area the refrigerator which it 
had, and A compressor, A condenser, a flow path selector valve, the first capillary, and the second capillary, The third evaporator 
and the third suction pipe that carries out heat exchange to said first capillary and the second capillary. The first air course that 
carries out heat exchange of the air in said refrigeration field to said third evaporator, Have the second air course that carries 
out heat exchange of the air in a refrigerating area to said third evaporator, and constitute said compressor, said condenser, said 
flow path selector valve, said first capillary, said third evaporator, and said third suction pipe from a closed loop, and. By 
connecting said second capillary so that it may become said first capillary and parallel, and changing a flow of a refrigerant to a 
capillary by said flow path selector valve, Since it is a refrigerator changing a flow of a refrigerant using said second capillary 
when using said first capillary when opening said first air course and said second air course, and opening only the second air 
course, Can quench efficiently by performing by turns cooling down which cools a refrigeration field and a refrigerating area 
simultaneously by the first small capillary of resistance at the time of overloads, such as a power up, and cooling down which 
cools only a refrigerating area, and. At the time of stable operation on standard cooling conditions of a refrigerator, refrigeration 
field cool time is lengthened by cooling a refrigeration field and a refrigerating area simultaneously, and a temperature change in a 
refrigeration field can be controlled. 

[0031]A compressor of the invention of this invention according to claim 10 is number-of-rotations good transformation, The 
amount of diaphragms can change and the first expansion mechanism and second expansion mechanism have an outside air 
temperature sensor which detects outdoor air temperature, The amount of diaphragms of said first expansion mechanism and the 
second expansion mechanism is controlled so that a required refrigerant flow rate equivalent to a burden computed from outside 
air temperature "which said outside air temperature sensor detected circulates, From claim 4 controlling number of rotations of 
said compressor to become predetermined evaporating temperature from said required refrigerant flow rate, since it is a 
refrigerator of nine given in any 1 paragraph, At the time of overloads, such as a power up, it can quench efficiently, and it 
becomes the evaporating temperature which can always acquire heat exchanging capacity corresponding to a refrigerant flow 
rate, and cools efficiently using the maximum capacity of a refrigerating cycle. 

[0032]Since the invention of this invention according to claim 11 is a refrigerator often given in any 1 paragraph from claim 4 
which formed a receiver between a condenser and a flow path selector valve, A temporary shortage of the amount of refrigerant 
circulation when changing from refrigerating area cooling of the amount of low refrigerant circulation to refrigeration field cooling 
of the amount of high refrigerant circulation is relieved, and it can shift to an efficient cycle of cold storage cooling at an early 
stage. 
[0033] 

[Embodiment of the Invention] Embodiment 1 by this invention is described referring to drawings. About a conventional example 
and an identical configuration, identical codes are attached and detailed explanation is omitted. 

[0034](Embodiment 1) Drawing 1 is a schematic diagram of the cooling cycle by the embodiment of the invention 1, and a 
refrigerator. 

[0035]The endothermic burden of the refrigeration field where the endothermic burden of the refrigerating area which consists of 
the freezer compartment 2 at the time of the stable operation on the standard cooling conditions of a refrigerator in drawing 1 
consists of the cold storage 1 is the same in abbreviation. 

[0036]The liquid tube for refrigeration cycles in which a check valve circulates 14 and a refrigerant circulates 15 in drawing 1 a t 
the time of cold storage cooling, The first suction pipe to which 16 connects the first expansion mechanism to and 17 connects 
the first evaporator 5 and compressor 3, The first heat exchanging part to which the liquid tube 15 for refrigeration cycles and 
the first suction pipe 17 carry out heat exchange of 18, The liquid tube for refrigerating cycles in which a refrigerant circulates 19 
at the time of freezer compartment cooling, the second expansion mechanism that is flow good transformation 20, the second 
suction pipe that connects the second evaporator 6 and compressor 3 21, and 22 are the second heat exchanging part in which 
the liquid tube 19 for refrigerating cycles and the second suction pipe 21 carry out heat exchange. 
[0037]About the refrigerator constituted as mentioned above, the operation is explained below. 

[0038]If temperature inside is detected by the temperature-inside sensor of the cold storage 1 which is not illustrated at the 
time of cooling of the cold storage 1 and it becomes more than prescribed temperature, a refrigerant is compressed by operation 
of the compressor 3, and the refrigerant of the compressed high temperature high pressure will be condensed by being cooled 
with the condenser 4, and will flow into the flow path selector valve 9. The refrigerant circulates to the liquid tube 15 for 
refrigeration cycles from the flow path selector valve 9 controlled to circulate an outlet side to the liquid tube 15 for refrigeration 
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cycles, When it passes along the liquid tube 15 for refrigeration cycles, by the first heat exchanging part 18, heat exchange will be 
carried out to the first suction pipe 17, it will be cooled, and a refrigerant will be in a supercooling state, and is sent to the first 
expansion mechanism 16. and a refrigerant serves as low temperature of evaporating temperature higher than the evaporating 
temperature at the time of cooling of the freezer compartment 2 by it being alike according to the first expansion mechanism 16, 
being decompressed, and evaporating, and flows through the first evaporator 5. At this time, it is cooled by carrying out heat 
exchange to the first evaporator 5 that became low temperature by the operation of the first fan 10, and the air in the cold 
storage 1 circulates, and performs cooling in the cold storage 1. And the refrigerant in the first evaporator 5 circulates a dryness 
fraction with increase, it becomes saturated gas and the entrance of the first suction pipe 17 is reached at the exit of the first 
evaporator 5. When it passes along the first suction pipe 17, this refrigerant is heated by carrying out heat exchange to the hot 
liquid tube 15 for refrigeration cycles by the first heat exchanging part 18, serves as moderate gas, and is inhaled by the 
compressor 3. Although the second evaporator 6 for cooling of the freezer compartment 2 is a room temperature grade of the 
freezer compartment 2 and is lower than the evaporating pressure of the first evaporator 5 at this time, the back run of the 
refrigerant is prevented by the check valve 14. 

[0039]If temperature inside is detected by the temperature-inside sensor of the freezer compartment 2 which is not illustrated 
at the time of cooling of the freezer compartment 2 and it becomes more than prescribed temperature, a refrigerant is 
compressed by operation of the compressor 3, and the refrigerant of the compressed high temperature high pressure will be 
condensed by being cooled with the condenser 4, and will flow into the flow path selector valve 9. The refrigerant circulates to 
the liquid tube 19 for refrigerating cycles from the flow path selector valve 9 controlled to circulate an outlet side to the liquid 
tube 19 for refrigerating cycles, When it passes along the liquid tube 19 for refrigerating cycles, by the second heat exchanging 
part 22, heat exchange will be carried out to the second suction pipe 21, it will be cooled, and a refrigerant will be in a 
supercooling state, and is sent to the second expansion mechanism 20. and a refrigerant serves as low evaporating temperature 
by it being alike according to the second expansion mechanism 20, being decompressed, and evaporating, and flows through the 
second evaporator 6. At this time, it is cooled by carrying out heat exchange to the second evaporator 6 that became low 
temperature by the operation of the second fan 11, and the air in the freezer compartment 2 circulates, and performs cooling in 
the cold storage 1. And the refrigerant in the first evaporator 5 circulates a dryness fraction with increase, it becomes saturated 
gas and the entrance of the second suction pipe 21 is reached at the exit of the second evaporator 6. When it passes along the 
second suction pipe 21, this refrigerant is heated by carrying out heat exchange to the hot liquid tube 19 for refrigerating cycles 
by the second heat exchanging part 22, serves as moderate gas, and is inhaled by the compressor 3. 

[0040]In the time of stable operation [ in / here / the standard cooling conditions of a refrigerator ], The compressor 3 is 
operated with a minimum engine speed, and the second expansion mechanism 20 is adjusted so that resistance may be twice to 
the first expansion mechanism 16, and it is controlling the evaporating temperature at the time of cooling of -30 ** and the cold 
storage 1 for the evaporating temperature at the time of freezer compartment 2 cooling at -15 **. Since the amount of 
refrigerant circulation at the time of cold storage 1 cooling will be the twice [ about ] at the time of freezer compartment 2 
cooling at this time, the cooling operation time of the cold storage 1 can be adjusted to the refrigerating capacity corresponding 
to the endothermic burden ratio of a refrigeration field and a refrigerating area by considering it as about 1 of the cooling 
operation time of the freezer compartment 2 / twice. 

[0041]If the compressor 3 which has the refrigerating capacity in a suitable minimum engine speed is selected at this time, the 
compressor 3 can be run continuously mostly, changing cooling down of the cold storage 1, and cooling down of the freezer 
compartment 2. In this case, as for the operating efficiency of the cold storage 1, the operating efficiency of the freezer 
compartment 2 will be about 67% about 33% to 100% of the total operating efficiency. Since the loss which changes a refrigerant 
passage will become large if cooling down of the cold storage 1 and the freezer compartment 2 is changed frequently, it is 
desirable to make one cycle of the cooling + cooling shut down of the cooling + freezer compartment 2 of the cold storage 1 into 
50 to 100 minutes. At this time, as for the operation time in 1 cycle of the cold storage 1, the operation time in 1 cycle of the 
freezer compartment 2 will be about 33 - 67 minutes for about 17-33 minutes. As a result, both cooling down of the cold 
storage 1 and the freezer compartment 2 can perform satisfactory efficient operation. 

[0042]If the operating efficiency of the cold storage 1 or the freezer compartment 2 will be 15% or less here, while control of a 
temperature change will become difficult, If the operation time of the cold storage 1 or the freezer compartment 2 becomes 10 or 
less minutes, immediately after a refrigerant passage change or compressor start, the rate of the cooling loss which operates a 
compressor after the refrigerants in the first evaporator 5 have run short will become large, and efficient operation will become 
difficult. In the case of the system which changes a refrigerating area and a refrigeration field and is cooled, there is a tendency 
for the operation time of cooling down of the refrigeration field where the refrigerating capacity per unit time is high to become 
short, and the design of the endothermic burden of a refrigerating area and a refrigeration field becomes important. 
[0043]It is desirable to make ideally the endothermic burden of the refrigerating area which consists of the freezer compartment 
2 at the time of the stable operation on the standard cooling conditions of a refrigerator into about 1 of the endothermic burden 
of the refrigeration field which consists of the cold storage 1 / twice. In this case, since both the operating efficiency of the cold 
storage 1 and the freezer compartment 2 can also adjust operation time in 25 to 50 minutes about 50%, the problem of an 
operating efficiency fall or an operation-time fall is not produced. If the endothermic burden of the refrigerating area which 
consists of the freezer compartment 2 at the time of the stable operation on the standard cooling conditions of a refrigerator on 
the other hand will be about 3 times of the endothermic burden of the refrigeration field which consists of the cold storage 1, 
About 14%, operation time will also be 7 to 14 minutes, and it becomes difficult control of a temperature change and to control 
the operating efficiency of the cold storage 1 of a refrigerant passage change loss. Therefore, as for the endothermic burden of 
the refrigerating area at the time of the stable operation on the standard cooling conditions of a refrigerator, about 2 times is 
desirable from [ of the endothermic burden of a refrigeration field ] 1/2. 

[0044]As mentioned above, by making the same in the endothermic burden of the refrigeration field which consists of the cold 
storage 1, and abbreviation the endothermic burden of the refrigerating area which consists of the freezer compartment 2 at the 
time of the stable operation on the standard cooling conditions of a refrigerator, The operation time of the cold storage 1 can be 
secured and the temperature change of the cold storage 1 and the rate of the cooling loss at the time of a change can be 
controlled. 

[0045](Embodiment 2) Embodiment 2 by this invention is described, referring to drawings. About Embodiment 1, an identical 
configuration, and an operation, identical codes are attached and detailed explanation is omitted. 

[00461 Drawing 2 is a schematic diagram of the cooling cycle by the embodiment of the invention 2, and a refrigerator. 

[0047]In drawing 2 , the thermal insulation 13 is the urethane insulation of thermal conductivity 0.015 W/mK by which normal use 
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is carried out, and 40 is a vacuum insulation materia! of the high heat insulation performance whose thermal conductivity is 0.003 
W/mK, and it has covered about 50% of outer packaging surface area with the vacuum insulation material 40. And the 
endothermic burden of the refrigeration field where the endothermic burden of the refrigerating area which consists of the 
freezer compartment 2 at the time of the stable operation on the standard cooling conditions of a refrigerator consists of 13W 
and the cold storage 1 is 27W. The vacuum insulation material 40 carries out decompression deaeration, and becomes the inside 
which is indicated by the JP,60-146994,A gazette from the thermal insulation pack which wrapped the outside in the bag which is 
not in breathability, for example. 

[0048]About the refrigerator constituted as mentioned above, the operation is explained below. 

[0049]In the cold storage 1, at the time of the stable operation on the standard cooling conditions of a refrigerator, heat invades 
through the thermal insulation 13 from the open air. And the quantity of heat which invades from this open air is removed by 
operating the compressor 3 and evaporating a refrigerant with the first evaporator 5, and keeps the inside of the cold storage 1 
at 5 **. In the freezer compartment 2, heat invades indoors through the thermal insulation 13 and the vacuum insulation material 
40 from the open air. And the quantity of heat which invades from this open air is removed by operating the compressor 3 and 
evaporating a refrigerant with the second evaporator 6, and keeps the inside of the freezer compartment 2 at -20 **. At this 
time, the endothermic burden of the refrigerating area which consists of the freezer compartment 2 according to the adiabatic 
efficiency of the vacuum insulation material 40 can be controlled about 1 of the endothermic burden of the refrigeration field 
which consists of the cold storage 1 / twice, and the operating efficiency of the cold storage 1 and the freezer compartment 2 
can be designed to about 50%. 

[0050]The wall thickness at the time of laminating the case where only the usual thermal insulation 13 is used for heat insulation 
of the periphery of the freezer compartment 2 here, the thermal insulation 13, and the vacuum insulation material 40 is shown in 
(Table 1). 
[0051] 

Table 1] 









mm 












m&mm 


mm 


mm 


W/mK 


mm 
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64 


32 ! 


0.015 


32 


0.003 


0.078 




193 


193 


0.015 


0 


0.003 


0.078 



[0052]In (Table 1), a burden is an endothermic burden which invades in the freezer compartment 2 through the thermal insulation 
13 or the vacuum insulation material 40 from the 25 ** open air or the cold storage 1. As shown in (Table 1), the freezer 
compartment 2 can make invasion quantity of heat extremely small also in the state where wall thickness is thin, by using the 
vacuum insulation material 40, and can be designed by the same wall thickness as the cold storage 1 with much invasion quantity 
of heat. 

[0053]As mentioned above, by using a vacuum insulation material for heat insulation of the periphery of the freezer compartment 
2, By making the endothermic burden of the refrigerating area which consists of the freezer compartment 2 at the time of the 
stable operation on the standard cooling conditions of a refrigerator into 1/2 twice the endothermic burden of the refrigeration 
field which consists of the cold storage 1, maintaining thin wall thickness, The operation time of the cold storage 1 can be 
secured and the temperature change of the cold storage 1 and the rate of the cooling loss at the time of a change can be 
controlled. 

[00 54] Although the vacuum insulation material 40 covered about 50% of the outer packaging surface area of the refrigerator in 
this embodiment, 50 to 80% of coverage is desirable. When coverage is smaller than 50%, while being unable to cover the whole 
refrigerating area but reduction of endothermic load being difficult, when coverage is larger than 80%, in the usual thermal 
insulation 13, in an outer packaging corner etc., the fall of light-gage next door strength of structure poses a problem by the 
matching of the vacuum insulation material 40. It is more desirable for the vacuum insulation material 40 to make plane shape 
thermal insulation 13 of the upper part of the machinery room in which the compressor 3 grade is installed, and the boundary 
part of the freezer compartment 2*m order to tend to install the direction of a flat-surface part. 

[0055](Embodiment 3) Embodiment 3 by this invention is described, referring to drawings. About the former, an identical 
configuration, and operation, identical codes are attached and detailed explanation is omitted. 

[0056] Drawing 3 is a schematic diagram of the cooling cycle by the embodiment of the invention 3, and a refrigerator. 
[0057]The liquid tube for refrigeration cycles in which a check valve circulates 14 and a refrigerant circulates 15 in drawing 3 a t 
the time of cold storage cooling, The first suction pipe to which 16 connects the first expansion mechanism to and 17 connects 
the first evaporator 5 and compressor 3, The first heat exchanging part to which the liquid tube 15 for refrigeration cycles and 
the first suction pipe 17 carry out heat exchange of 18, The liquid tube for refrigerating cycles in which a refrigerant circulates 19 
at the time of freezer compartment cooling, the second expansion mechanism that is flow good transformation 20, the second 
suction pipe that connects the second evaporator 6 and compressor 3 21, and 22 are the second heat exchanging part in which 
the liquid tube 19 for refrigerating cycles and the second suction pipe 21 carry out heat exchange. 
[0058]About the refrigerator constituted as mentioned above, the operation is explained below. 

[0059] If temperature inside is detected by the temperature-inside sensor of the cold storage 1 which is not illustrated at the 
time of cooling of the cold storage 1 and it becomes more than prescribed temperature, a refrigerant is compressed by operation 
of the compressor 3, and the refrigerant of the compressed high temperature high pressure will be condensed by being cooled 
with the condenser 4, and will flow into the flow path selector valve 9. The refrigerant circulates to the liquid tube 15 for 
refrigeration cycles from the flow path selector valve 9 controlled to circulate an outlet side to the liquid tube 15 for refrigeration 
cycles, When it passes along the liquid tube 15 for refrigeration cycles, by the first heat exchanging part 18, heat exchange will be 
carried out to the first suction pipe 17, it will be cooled, and a refrigerant will be in a supercooling state, and is sent to the first 
expansion mechanism 16. and a refrigerant serves as low temperature of evaporating temperature higher than the evaporating 
temperature at the time of cooling of the freezer compartment 2 by it being alike according to the first expansion mechanism 16, 
being decompressed, and evaporating, and flows through the first evaporator 5. At this time, it is cooled by carrying out heat 
exchange to the first evaporator 5 that became low temperature by the operation of the first fan 10, and the air in the cold 
storage 1 circulates, and performs cooling in the cold storage 1. And the refrigerant in the first evaporator 5 circulates a dryness 
fraction with increase, it becomes saturated gas and the entrance of the first suction pipe 17 is reached at the exit of the first 
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evaporator 5. When it passes along the first suction pipe 17, this refrigerant is heated by carrying out heat exchange to the hot 
liquid tube 1 5 for refrigeration cycles by the first heat exchanging part 18, serves as moderate gas, and is inhaled by the 
compressor 3. Although the second evaporator 6 for cooling of the freezer compartment 2 is a room temperature grade of the 
freezer compartment 2 and is lower than the evaporating pressure of the first evaporator 5 at this time, the back run of the 
refrigerant is prevented by the check valve 14. 

[0060]If temperature inside is detected by the temperature-inside sensor of the freezer compartment 2 which is not illustrated 
at the time of cooling of the freezer compartment 2 and it becomes more than prescribed temperature, a refrigerant is 
compressed by operation of the compressor 3, and the refrigerant of the compressed high temperature high pressure will be 
condensed by being cooled with the condenser 4, and will flow into the flow path selector valve 9. The refrigerant circulates to 
the liquid tube 19 for refrigerating cycles from the flow path selector valve 9 controlled to circulate an outlet side to the liquid 
tube 19 for refrigerating cycles, When it passes along the liquid tube 19 for refrigerating cycles, by the second heat exchanging 
part 22, heat exchange will be carried out to the second suction pipe 21, it will be cooled, and a refrigerant will be in a 
supercooling state, and is sent to the second expansion mechanism 20. and a refrigerant serves as low evaporating temperature 
by it being alike according to the second expansion mechanism 20, being decompressed, and evaporating, and flows through the 
second evaporator 6. At this time, it is cooled by carrying out heat exchange to the second evaporator 6 that became low 
temperature by the operation of the second fan 11, and the air in the freezer compartment 2 circulates, and performs cooling in 
the cold storage 1. And the refrigerant in the first evaporator 5 circulates a dryness fraction with increase, it becomes saturated 
gas and the entrance of the second suction pipe 21 is reached at the exit of the second evaporator 6. When it passes along the 
second suction pipe 21, this refrigerant is heated by carrying out heat exchange to the hot liquid tube 19 for refrigerating cycles 
by the second heat exchanging part 22, serves as moderate gas, and is inhaled by the compressor 3. 
[0061]While usually operating the compressor 3 with a minimum engine speed here at the time of operation, the second 
expansion mechanism 20 is adjusted so that resistance may be twice [ about ] to the first expansion mechanism 16, and is 
controlling the evaporating temperature at the time of cooling of -30 ** and the cold storage 1 for the evaporating temperature 
at the time of cooling of the freezer compartment 2 at -15 **. 

[0062]And in a power up, the compressor 3 is operated with a maximum engine speed, and resistance of the second expansion 
mechanism 20 is controlled to become resistance and the equivalent grade of the first expansion mechanism 16. as a result, the 
increase in until comparable can be carried out with the refrigerant flow rate at the time of cold storage 1 cooling, and the 
refrigerant flow rate at the time of freezer compartment 2 cooling can be quenched. It is more desirable to set it as -20 — 30 ** 
at this time, since the evaporating temperature of the first evaporator 5 and the second evaporator 6 corresponds to the 
refrigerant flow rate which increased. Evaporating temperature rises at the same time a refrigerant flow rate will increase, if it 
resists small more than this, and since the heat exchange temperature gradient in an evaporator becomes small, the refrigerant in 
an evaporator cannot be evaporated and it becomes useless. Since freezer compartment 2 cooling and cold storage 1 cooling use 
the maximum capacity of a cooling system, they can make the shortest pulldown time from after powering on. 
[0063]At the time of overloads, such as operation after defrosting the second evaporator 6, even if it controls resistance of the 
second expansion mechanism 20 like a power up, the effect which quenches the freezer compartment 2 is acquired. 
[0064]As mentioned above, at the time of overloads, such as a power up, quenching can be efficiently done by controlling 
resistance of the second expansion mechanism 20 to become resistance and the equivalent grade of the first expansion 
mechanism 16. 

[0065](Embodiment 4) Embodiment 4 by this invention is described, referring to drawings. About Embodiment 3, an identical 
configuration, and operation, identical codes are attached and detailed explanation is omitted. 

[0066]The feature of the composition in this embodiment is that it formed 1.2 mm in inside diameter, 2.4 m in length, and the 
liquid tube 19 for refrigerating cycles for the liquid tube 15 for refrigeration cycles with the copper pipe with a smooth inner 
surface 0.8 mm in inside diameter, and 2.4 m in length. The liquid tube 15 for refrigeration cycles, and the liquid tube 19 for 
refrigerating cycles, While supplying the refrigerant liquefied with the condenser 4 to the first expansion mechanism 16 and 
second expansion mechanism 20, respectively, in the first heat exchanging part 18 and second heat exchanging part 22, heat 
exchange is carried out to the first suction pipe 17 and the second suction pipe 21, respectively. 

[0067] Generally, although a copper narrow diameter pipe 3-4 mm in inside diameter is used, the liquid tube 15 for refrigeration 
cycles, and the liquid tube 19 for refrigerating cycles, Since the amount of liquid cooling intermediation held inside becomes large 
with 10-20g when using the inflammable refrigerant of R600a or R290 grade, narrow diameter-ization is desired from a viewpoint 
of reducing an operating refrigerant amount. According to this embodiment, while clarifying the limit of narrow-diameter-izing, the 
optimal amount of inside diameters in consideration of the time of usual operation of the refrigerator carrying a change system 
and a power up is proposed. 

[0068] Drawing 4 is a P-h diagram of the cooling cycle by this embodiment. It is the cold storage cooling cycle of the power up of 
high outside air temperature with the largest circulating load which was shown by drawing 4. 

[0069]The state of a refrigerant [ in / on drawing 4 and / in A / the entrance of the liquid tube 15 for refrigeration cycles ], The 
state of a refrigerant [ in / in B / the entrance of the first expansion mechanism 16 ], the state of a refrigerant [ in / C is an exit 
of the first expansion mechanism 1 6, and / the entrance of the first evaporator 5 ], D is an exit of the first evaporator 5, the 
state of the refrigerant in the entrance of the first suction pipe 17 and E are the exits of the first suction pipe 17, it is in the 
state of the refrigerant in the inhalation section of the compressor 3, and heat exchange of the liquid tube 15 for refrigeration 
cycles and the first suction pipe 17 is carried out 100% by the first heat exchanging part 18. Thereby, the difference of the 
enthalpy of the inhalation section of the compressor 3 and the enthalpy of the entrance of the first suction pipe 17 becomes 
equal to the difference of the enthalpy of the entrance of the liquid tube 15 for refrigeration cycles, and the enthalpy of the 
entrance of the first expansion mechanism 16. That is, the enthalpy difference of E and D is equal to the enthalpy difference of A 
and B. 

[0070]Since a narrow diameter pipe 1.2 mm in inside diameter and 2.4 m in length is being used for the liquid tube 15 for 
refrigeration cycles of this embodiment, it can hold down the volume of the refrigerant R600a which circulates the inside of a 
pipe to 2-3g and the minimum quantity. However, the pressure loss by pipe internal resistance arises for a narrow diameter pipe, 
and as the B point showed, the pressure of the refrigerant in the entrance of the first expansion mechanism 16 declines from the 
pressure of the entrance of the liquid tube 15 for refrigeration cycles shown by the A point. Although a B point is in a 
supercooling region and fault is not produced in operation of the expansion mechanism 16 in this inside diameter, if an inside 
diameter is extracted to 0.8 mm, the pressure loss by pipe internal resistance will arise, and as B1 point of drawing 4 showed on 
condition of ************ of high outside air temperature which shows the largest circulating load, 0 ** of supercooling will be 
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in a last-minute state. If an inside diameter is furthermore made small, while it will shift to a two-phase region as a pressure loss 
increases and B~2 point of drawing 4 showed and operation of the expansion mechanism 16 will become unstable, the problem to 
which the resistance of the expansion mechanism 16 on appearance increases, and a refrigerant flow rate falls remarkably 
occurs. 

[0071]Since the liquid tube 19 for refrigerating cycles of this embodiment is using a narrow diameter pipe 0.8 mm in inside 
diameter, and 2.4 m in length similarly, while being able to hold down the volume of the refrigerant R600a which circulates the 
inside of a pipe to 1g or less and the minimum quantity, A refrigerant can be circulated without shifting to a two-phase region 
also on the conditions of the power up of high outside air temperature which show the largest circulating load. At the time of 
usual operation which enlarges resistance of the second expansion mechanism 20 and controls it, the exit of the liquid tube 19 
for refrigerating cycles will be in the state of a supercooling region like a refrigeration cycle. 

[0072]As mentioned above, while being able to do quenching efficiently by controlling resistance of the second expansion 
mechanism to become resistance and the equivalent grade of the first expansion mechanism at the time of overloads, such as a 
power up, Holding down very much the volume of the refrigerant which circulates the inside of a pipe to a small quantity, it is 
stabilized and control of flow of the first expansion mechanism and the second expansion mechanism can be performed because 
the inside diameter of the liquid tube for refrigeration cycles and the liquid tube for refrigerating cycles shall be 0.8 mm or more. 
[0073](Embodiment 5) Embodiment 5 by this invention is described, referring to drawings. About Embodiment 4, an identical 
configuration, and operation, identical codes are attached and detailed explanation is omitted. 

[0074]The cooling cycle according [ drawing 5 1 to the embodiment of the invention 4 and the schematic diagram of a 
refrigerator, and drawing 6 are the strabism sectional views of an important section. In drawing 5 a nd drawing 6 , 23 and 24 are 
the first liquid tube and second liquid tube. 

[0075]The feature of the composition in this embodiment is that the channel of the first liquid tube 23 and the second liquid tube 
24 was formed in parallel, and it formed each with the copper pipe with a smooth inner surface 0.57 mm in inside diameter, and 
1.2 m in length. While the first liquid tube 23 and second liquid tube 24 supply the refrigerant liquefied with the condenser 4 to 
the second expansion mechanism 20, respectively, While shortening length required for the heat exchange of the first liquid tube 
23 and the second liquid tube 24, and the second suction pipe 21 by this which is what carries out heat exchange to the second 
suction pipe 21 in the second heat exchanging part 22, with a refrigerant flow rate secured, Passage resistance can be reduced 
and the supercooling of a refrigerant can be secured by a thinner tube diameter. As a result, when using the inflammable 
refrigerant of R600a or R290 grade, the amount of liquid cooling intermediation held inside can be reduced. 
[0076]Although the first liquid tube 23 and second liquid tube 24 were 0,57 mm in inside diameter, and 1.2 m in length in this 
embodiment, the same effect is expectable if it is two or more liquid tubes 0.5 mm or more in inside diameter. The same effect is 
acquired also in the cycle for cooling of the cold storage 1. 

[0077]As mentioned above, while being able to do quenching efficiently by controlling resistance of the second expansion 
mechanism to become resistance and the equivalent grade of the first expansion mechanism at the time of overloads, such as a 
power up, By forming with two or more liquid tubes 0.5 mm or more in inside diameter, the liquid tube for refrigeration cycles, or 
the liquid tube for refrigerating cycles. While shortening length required for heat exchange, holding down very much the volume of 
the refrigerant which circulates the inside of a pipe to a small quantity, it is stabilized and control of flow of the first expansion 
mechanism and the second expansion mechanism can be performed. 

[0078](Embodiment 6) Embodiment 6 by this invention is described, referring to drawings. About Embodiment 3, an identical 
configuration, and operation, identical codes are attached and detailed explanation is omitted. 

[0079] Drawing 7 is a schematic diagram of the cooling cycle by the embodiment of the invention 6, and a refrigerator. 
[0080]As shown in drawing 7. it is the second isolation wall for the first isolation wall for 25 to isolate with the first expansion 
valve and for 26 isolate the first expansion valve 25 with the air of the cold storage 1 and 27 to isolate with the second 
expansion valve, and for 28 isolate the second expansion valve 27 with the air of the freezer compartment 2. Although not 
illustrated, the first isolation wall 26 and second isolation wall 28 comprise flame retardant resin, and have structure which can 
open and close a part so that it can exchange, when an expansion valve is damaged. A setting position is near [ hidden from the 
interior of a room ] the first evaporator 5 and the second evaporator 6, and does not serve as resistance of the indoor air which 
carries out heat exchange to each evaporator, but is a position which can defrost an outline by the defrosting heater of the 
evaporator which is not illustrated. 

[0081]There is the feature of the composition in this embodiment in controlling contact with the air of the refrigerator interior of 
a room by enclosing the first expansion valve 25 and second expansion valve 27 with the first isolation wall 26 and second 
isolation wall 28, respectively. While controlling heat-receiving from the outside and stabilizing flow control of the first expansion 
valve 25 and the second expansion valve 27 by this, when disclosure arises from a joined part etc., the adverse effect to 
foodstuffs can be reduced. When the inflammable refrigerant of R600a or R390 grade is used especially, the disclosure to the 
refrigerator interior of a room is controlled, and it is effective in the ability to reduce the danger of ignition. 
[0082]In this embodiment, although installed in the interior of a room of a refrigerator, since it can avoid heat-receiving to an 
expansion valve if the insulation efficiency of the expansion valve of an isolation wall is enough, it may be installed in outdoor. 
[0083]As mentioned above, while being able to do quenching efficiently by controlling resistance of the second expansion 
mechanism to become resistance and the equivalent grade of the first expansion mechanism at the time of overloads, such as a 
power up, the adverse effect to the foodstuffs at the time of disclosure, etc. can be inhibited by enclosing an expansion valve 
with an isolation wall. 

[0084](Embodiment 7) Embodiment 7 by this invention is described, referring to drawings. About Embodiment 1, an identical 
configuration, and operation, identical codes are attached and detailed explanation is omitted. 

[0085] Drawing 8 is a schematic diagram of the cooling cycle by the embodiment of the invention 7, and a refrigerator. 
[0086]As shown in drawing 8 , it is the third capillary, an inner diameter is a 2310-mrrHong capillary [ in 0.77 mm ], and 29 is 
carrying out heat exchange to the second suction pipe 21 by the second heat exchanging part 22. The inner diameter of the first 
capillary 7 is a 2310-mm-long capillary [ length is 2310 mm and / the second capillary 8 / an inner diameter / in 0.56 mm ] in 
0.77 mm. 30 is a multiple-directions selector valve which changes a refrigerant passage to the first capillary 7, second capillary 8, 
or third capillary 29, and the number of rotations of the compressor 3 is good transformation of 28rps to 75rps. 
[0087]About the refrigerator constituted as mentioned above, the operation is explained below. 

[0088] Usually, the state of each part at the time of cooling and overloads, such as a power up, is shown for comparing a 

conventional example with this embodiment (Table 2). 

[0089] 
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[0090]At the time of the usual low loading, the number of rotations of the compressor 3 is operated to the minimum 28rps as 
(Table 2), The evaporating temperature of the second evaporator 6 with which inspired gas density becomes small by circulating 
a refrigerant to the second capillary 8 with stronger resistance than the first capillary 7 at the time of cooling of the freezer 
compartment 2 -30 **, An energy-saving cycle equivalent to the former is maintained by making evaporating temperature of the 
first evaporator 5 of the cold with large inspired gas density into -15 **. 

[0091]And the compressor 3 is operated by 75rps of a maximum engine speed at the time of an overload like the power up in 
which load increases rapidly, Cooling can be done more quickly than before by making the amount of refrigerant circulation 
increase to the third capillary 29 of the time of cold storage 1 cooling and the resistance to the time of freezer compartment 2 
cooling which is the amount of low refrigerant circulation by circulating a refrigerant, and acquiring high refrigerating capacity. 
Since the evaporating temperature of the first evaporator 5 and the second evaporator 6 acquires the heat exchanging capacity 
corresponding to the refrigerant flow rate which increased by considering it as -27 ** at this time, the maximum refrigerating 
capacity of a cooling system can be used and pulldown time is made to the shortest. 

[0092]Since the capillary which is small volume is substituted for a liquid tube, can reduce refrigerant filling quantity and it is 
economical, and the danger of ignition at the time of revealing using prevention and the inflammable refrigerant of the adverse 
effect to the foodstuffs at the time of refrigerant disclosure compared with an expansion valve etc. cheaply can be reduced. 
[0093]Like a power up, at the time of the heavy load which load increases by outside-air-temperature rise, when high outside air 
temperature is detected using an outside air temperature sensor etc., the same effect is acquired by changing to the third 
capillary 29. 

[0094]If it is more than it, it is still wide range, and although the number of two or more capillaries is two in this embodiment, 
since control of flow is possible, the above effect will be acquired similarly. It may install in the cooling cycle side of the cold 
storage 1. 

[0095]AIthough the channel is changed from two or more capillaries to one capillary by the multiple-directions selector valve 30 
in this invention, the effect that the composition which installs an opening and closing valve before and after capillaries other 
than the capillary of the maximum resistance, and is opened and closed if needed is also the same is realizable. 
[0096]Although the refrigerant is circulated from **** to one side if needed at the time of cooling of the freezer compartment 2, 
the second capillary 8 and third capillary 29 from which resistance difference is different in this embodiment, The same effect is 
acquired, even if simultaneous [ both ] or it gives only one of the two control of flow by circulating a refrigerant if needed, using 
the capillary of the same resistance two, The same effect will be acquired, if flow variable control can be performed so that a 
predetermined flow can be passed if needed by performing a circulation change using other capillary plurality. 
[0097](Embodiment 8) Embodiment 8 by this invention is described, referring to drawings. About the former, an identical 
configuration, and operation, identical codes are attached and detailed explanation is omitted. 

["00981 Drawing 9 is a schematic diagram of the cooling cycle by the embodiment of the invention 8, and air course composition. 
[0099]The third heat exchanging part to which 32 considers it as the third suction pipe by 31 considering it as the third 
evaporator, and the first capillary 7 and second capillary 8 carry out heat exchange of 33 to the third suction pipe 32 in drawing 
9, A fan for 34 to make the cold storage 1 or the freezer compartment 2 circulate through the air after the third evaporator 31 
and heat exchange, The cold storage discharge duct which 35 opens the freezer compartment 2 and the cold storage 1 for free 
passage, and carries out the regurgitation of the air of the freezer compartment 2 to the cold storage 1 , 36 — the air after the 
third evaporator 31 and heat exchange — the freezer compartment 2 — **** — him — a ******** discharge duct. The cold 
storage suction duct in which 37 leads the air in the cold storage 1 to the third evaporator 31, The freezer compartment suction 
duct in which 38 leads the air in the freezer compartment 2 to the third evaporator 31 , and 39 are dampers which change an air 
course for low temperature air after the third evaporator 31 and heat exchange to the cold storage discharge duct 35 or the 
freezer compartment discharge duct 36, and the arrow shows the draft direction. 

[01 00] Although not illustrated, the discharged air temperature sensor which detects the discharged air temperature after the 
third evaporator 31 and heat exchange is formed in the neighborhood which the freezer compartment discharge duct 36 and the 
freezer compartment 2 open for free passage. 

[01 01] About the refrigerator constituted as mentioned above, the operation is explained below. 

[0102]The simultaneous cooling mode in which the feature of the composition in this embodiment usually cools the freezer 
compartment 2 and the cold storage 1 simultaneously using the first capillary 7 at the time of operation, The freezing room 
cooling mode which cools only the freezer compartment 2 using the second capillary 8 is changed, and it cools, and is in 
performing operation of simultaneous cooling mode and freezing room cooling mode only using the first capillary 7 in a power up. 
[01 03] Usually, at the time of operation, it is controlled so that a refrigerant circulates to the first small capillary 7 of resistance 
by the flow path selector valve 9 first, The air which the damper 39 opened and carried out heat exchange to the third 
evaporator 31 by the operation of the fan 34 circulates so that it may breathe out in the freezer compartment 2 through the 
freezer compartment discharge duct 36, and may be breathed out by cold storage mainly through the cold storage discharge duct 
35 and it may ventilate to the third evaporator 31 through the cold storage suction duct 37. This becomes the simultaneous 
cooling mode which cools the freezer compartment 2 and the cold storage 1 simultaneously. At this time, the number of rotations 
of the compressor 3 is adjusted so that evaporating temperature may turn into about -22 **. 

[0104]Next, it is controlled so that a refrigerant circulates to the second large capillary 8 of resistance by the flow path selector 
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valve 9, The air which the damper 39 closed and carried out heat exchange to the third evaporator 31 by the operation of the fan 
34 is breathed out from the freezer compartment discharge duct 36 to the freezer compartment 2, and it circulates so that heat 
exchange may be carried out to the third evaporator 31 through the freezer compartment suction duct 38. This becomes the 
freezing room cooling mode which cools only the freezer compartment 2. At this time, the number of rotations of the compressor 

3 is adjusted so that evaporating temperature may turn into about -30 **. 

[01 05] Hereafter, it cools, changing simultaneous cooling mode and freezing room cooling mode by turns. At this time, if the cold 
storage 1 becomes a predetermined temperature, operation of simultaneous cooling mode will be stopped, and if the freezer 
compartment 2 becomes a predetermined temperature, operation of freezing room cooling mode will also be stopped. 
[0106]In a power up, while operating the compressor 3 with a maximum engine speed, cooling down of simultaneous cooling mode 
and freezing room cooling mode is performed by turns using the first small capillary 7 of resistance. At this time, the number of 
rotations of the compressor 3 is adjusted so that evaporating temperature may turn into about -27 **. And if the freezer 
compartment 2 becomes a predetermined temperature, while stopping cooling down, it usually changes to control of operation. 
[0107]As a result, in the simultaneous cooling mode at the time of operation, since the air temperature which carries out heat 
exchange compared with freezing room cooling mode is high, cooling with high evaporating temperature with high theoretical 
efficiency is attained, and synthetic cooling efficiency can usually be improved. Although evaporating temperature becomes low 
compared with cooling mode independent [ cold storage 1 ], there is an advantage which can set up cooling operation time for a 
long time. This has a low air temperature which carries out heat exchange compared with cooling mode independent [ cold 
storage 1 ], and since the freezer compartment 2 may be warmed in the evaporating temperature more than the air temperature 
of the freezer compartment 2, the evaporating temperature of simultaneous cooling mode is because -20 ** order becomes a 
limit. 

[0108]In a power up, since the cold storage 1 and the freezer compartment 2 are cooled using the maximum capacity of a cooling 
system, pulldown time from after powering on can be made into the shortest. 

[01 09] At the time of overloads, such as operation after defrosting the third evaporator 31, even if it performs freezing room 
cooling mode using the first capillary 7 like a power up, the effect which quenches the freezer compartment 2 is acquired. If the 
number of rotations of the compressor 3 is made to increase and evaporating temperature is maintained while detecting the rise 
of the discharged air temperature after the third evaporator 31 and heat exchange and changing to the first capillary 7 when 
loads, such as a foodstuffs injection, increase rapidly in freezing room cooling mode, the effect which quenches the freezer 
compartment 2 similarly will be acquired. 

[0110]As mentioned above, while being able to do quenching efficiently by performing cooling down of simultaneous cooling mode 
and freezing room cooling mode by turns using the first small capillary of resistance at the time of overloads, such as a power up, 
By cooling cold storage by simultaneous cooling mode, cold storage operation time at the time of operation can usually be 
lengthened, and the temperature change of cold storage can be controlled. 

[01 11](Embodiment 9) Embodiment 9 by this invention is described, referring to drawings. About the same composition and 
operation as Embodiment 3, identical codes are attached and detailed explanation is omitted. 

[0112]The cooling cycle and refrigerator by the embodiment of the invention 9 are the same as that of Embodiment 1 shown by 
drawing 1 . Drawing 10 is a figure showing the evaporating temperature of the first evaporator 5 and the second evaporator 6, and 
the relation of evaporating capacity. 

[01l3]In drawing 10 . the evaporating capacity of the first evaporator 5 is predetermined evaporating temperature, and shows the 
refrigerant flow rate which can carry out heat exchange to the air of the cold storage 1, and can be evaporated. Similarly, the 
evaporating capacity of the second evaporator 6 is predetermined evaporating temperature, and shows the refrigerant flow rate 
which can carry out heat exchange to the air of the freezer compartment 2, and can be evaporated. It is largely based on the 
difference of the air temperature which carries out heat exchange that the evaporating capacity of the first evaporator 5 and the 
evaporating capacity of the second evaporator 6 have a big difference. Therefore, when there is no difference with it, the 
evaporating capacity of the first evaporator 5 and the second evaporator 6 is almost equivalent, and higher than the evaporating 
capacity of the first evaporator 5 shown in drawing 10 . [ a high air temperature which carries out heat exchange like a power up, 
and] [big] 

[0114]The operation at the time of usual operation of this embodiment is explained below. 

[01 15]A refrigerant flow rate required for the cooling system corresponding to the endothermic load of the refrigerator at 
predetermined outdoor air temperature is set up, and the control table which specified outdoor air temperature and the relation 
of the refrigerant flow rate beforehand is set up. Usually, at the time of operation, the refrigerant flow rate made into a target is 
determined from the outdoor air temperature detected with the outdoor air temperature sensor (not shown), and said control 
table. 

[0116]Here, since the endothermic load of the refrigerator at predetermined outdoor air temperature is controllable by the 
operating condition it is more efficient to assume the quantity of heat which flows through the thermal insulation 13 of the 
refrigerator body 12 which contains neither door opening closed load nor the load of a foodstuffs injection, it is desirable. If it 
sets up to such an extent that the refrigerant flow rate specified beforehand can cool predetermined endothermic load with 70 to 
80% of operating efficiency, it can respond change factors, such as door opening closed load and a foodstuffs injection, to some 
extent by the increase in operating efficiency comparatively efficiently. Endothermic load has very small outdoor air temperature 
below 10 **, and on efficiency, in the case which is not preferred, feebleminded power-ization of a cooling system may set up a 
refrigerant flow rate so that operating efficiency may become low. 

[0117]Next, the resistance of the expansion mechanism 16 and the expansion mechanism 20 and the capability of the condenser 

4 are adjusted so that it may become a target refrigerant flow rate. While adjusting the resistance of the expansion mechanism 
16 and the expansion mechanism 20 supposing the refrigerant state of the entrance of the expansion mechanism 16 or the 
expansion mechanism 20 becoming about 0 ** of supercooling at this time, it is desirable on cycle efficiency to adjust the 
capability of the condenser 4 so that it may not have a big dryness fraction. 

[01 l8]And in a target refrigerant flow rate, the number of rotations of the compressor 3 is adjusted so that the first evaporator 5 
and second evaporator 6 may become the evaporating temperature which shows the maximum capacity. At this embodiment, the 
first evaporator 5 and second evaporator 6 operate in the state which showed by the A point and B point of drawing 8 . here — 
the cold storage 1 and the freezer compartment 2 — the outside-air-temperature dependency of endothermic load — things — 
a thing, and the first evaporator 5 and second evaporator 6 — the maximum capacity — the cold storage 1 since it is greatly 
different, and the freezer compartment 2 — it is desirable to adjust the number of rotations of the compressor 3 independently, 
respectively. 
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[0119]When operating efficiency reaches to about 100% exceeding prediction, the change factor of endothermic loads, such as 
door opening closed load and a foodstuffs injection, carries out the increase in the specified quantity of the desired value of the 
amount of refrigerant circulation specified with said control table, and should just perform same control. At this time, from 
change of outlet air temperature by which heat exchange was carried out to the first evaporator 5 or the second evaporator 6, 
the rapid increase in endothermic load may be detected and the increase in the specified quantity of the desired value of the 
amount of refrigerant circulation may be carried out. 

[0120]As a result, the evaporating temperature of the first evaporator 5 and the second evaporator 6 set up according to the 
endothermic burden at the outdoor air temperature of 25 ** which is anticipated-use conditions, For example, by fluctuating 
evaporating temperature according to endothermic load compared with the cooling system by which operation control was 
carried out fixed at -15 ** and -30 **, when especially endothermic load is small, theoretical efficiency can be raised to the 
maximum, and the amount of used electricity of**** of a refrigerator can be reduced. The effect which reduces amount of used 
electricity especially in the refrigerator of high heat insulation performance using the change system which controls 
independently the cold storage 1 which differs in the outside-air-temperature dependency of endothermic load, and the freezer 
compartment 2 is large. 

[01 21] Although resistance controlled the refrigerant flow rate in this embodiment using the expansion mechanism 16 and the 
expansion mechanism 20 which are changed arbitrarily, Fixed resistance of the capillary etc. from which a refrigerant flow rate 
changes appropriately to outdoor air temperature, i.e., condensation temperature, may be used, several capillaries from which 
resistance differs may be changed, and a refrigerant flow rate may be controlled. 

[01 22] (Embodiment 10) Embodiment 10 by this invention is described, referring to drawings. About Embodiment 1 and 
Embodiment 7, an identical configuration, and an operation, identical codes are attached and detailed explanation is omitted. 
[01 23] Drawing 1 1 is a schematic diagram of the cooling cycle by the embodiment of the invention 10, and a refrigerator, and 
drawing 12 is a sectional view of a receiver, and a schematic diagram of a refrigerator system. 

[0l24]It is the receiver with which 41 was provided between the condenser 4 and the flow path selector valve 9 in drawing 11 
and drawing 12. 

[0125]About the refrigerator constituted as mentioned above, the operation is explained below. 

[0126]Usually, when changing from cooling of the freezer compartment 2 at the time to cooling of the cold storage 1, it extracts 
from the second expansion mechanism 20, and shifts to the cycle of the first expansion mechanism 16 with a small quantity. At 
this time, the liquid cooling intermediation which was stagnating in the receiver 41 flows into the first expansion mechanism 
through the liquid tube 15 for refrigeration cycles, the amount of refrigerant circulation increases, and it is stabilized in the 
predetermined amount of high refrigerant circulation at an early stage. 

[0127]And in a power up, the compressor 3 is operated with a maximum engine speed, and resistance of the second expansion 
mechanism 20 is controlled to become resistance and the equivalent grade of the first expansion mechanism 16. as a result, the 
increase in until comparable of the refrigerant flow rate at the time of freezer compartment 2 cooling is carried out with the 
refrigerant flow rate at the time of cold storage 1 cooling, and it quenches efficiently by making it the evaporating temperature 
which acquires the heat exchanging capacity corresponding to a refrigerant flow rate. 

[0128]As mentioned above, can quench efficiently at the time of overloads, such as a power up, and. Usually, since a refrigerant 
required for the predetermined amount of high refrigerant circulation at the time of cooling of the cold storage 1 flows from the 
receiver 41, is stabilized in the predetermined amount of high refrigerant circulation at an early stage and shifts to the low 
compression ratio state which is the fitness of compressor efficiency at the time of the change to cooling of the cold storage 1 
from cooling of the freezer compartment 2 in load, the power consumption of a compressor decreases. 
[0129] 

[Effect of the Invention]As explained above, the invention of this invention according to claim 1, The refrigerant circuit which is 
the refrigerator provided with the refrigeration field and the refrigerating area in the adiabatic box, has an evaporator in said 
refrigeration field and said refrigerating area, respectively, and pours a refrigerant to the evaporator of said refrigeration field at 
least, In what provides the refrigerant circuit which pours a refrigerant to the evaporator of said refrigerating area, changes these 
refrigerant circuits, and is cooled, Since the endothermic burden of said refrigerating area at the time of the stable operation on 
the standard cooling conditions of a refrigerator was made into the endothermic burden of said refrigeration field below 
equivalent, Since being able to maintain the cooling operation time of the refrigeration field where refrigerating capacity is large, 
for example, becoming the extreme low operating efficiency of 15% or less by controlling the cooling operation time of the 
refrigerating area where refrigerating capacity is comparatively low can prevent, While the temperature control of a refrigeration 
field becomes easy, the rate of the cooling loss at the time of compressor start is controlled, and operation efficient as a result 
can be attained. 

[0130]It can maintain the cooling operation time of the refrigeration field where refrigerating capacity is large while it secures 
effective content volume, without thickening an adiabatic wall, since the adiabatic wall of the adiabatic box was formed with the 
foamed heat insulating material and the invention according to claim 2 allocated the vacuum insulation material in said adiabatic 
wall of a refrigerating area. 

[0l3l]Since the adiabatic wall of the adiabatic box was formed with the foamed heat insulating material and the invention 
according to claim 3 allocated the vacuum insulation material in said adiabatic wall in 50 to 80% of range of outer packaging 
surface area, While securing effective content volume, without thickening an adiabatic wall, high cost performance is obtained by 
allocating a vacuum insulation material effectively. 

[0132]The invention according to claim 4 is the refrigerator provided with the refrigeration field and the refrigerating area in the 
adiabatic box, and have the first evaporator to said refrigeration field, have the second evaporator in said refrigerating area, and 
A compressor, While constituting a condenser, a flow path selector valve, the liquid tube for refrigeration cycles, said first 
evaporator, and the first suction pipe that carries out heat exchange to said liquid tube for refrigeration cycles from a closed 
loop, So that it may become in parallel with said liquid tube for refrigeration cycles, said first expansion mechanism, said first 
evaporator, and said first suction pipe The liquid tube for refrigerating cycles, The second expansion mechanism, said second 
evaporator, and the second suction pipe that carries out heat exchange to said liquid tube for refrigerating cycles, It is what 
performs mutually cooling of said refrigeration field and said refrigerating area independently by connecting a check valve and 
changing the flow of a refrigerant by said flow path selector valve, Since it is a refrigerator, wherein a power up makes resistance 
of said second expansion mechanism smaller than the resistance at the time of the stable operation on the standard cooling 
conditions of a refrigerator, A cooling state can be promptly stabilized as an amount of high refrigerant circulation equivalent to 
the time of refrigeration field cooling at the time of refrigerating area cooling at the time of overload operation, such as a power 
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up. 

[0133]Since the liquid tube for refrigeration cycles and the liquid tube for refrigerating cycles are characterized by an inside 
diameter being 0.8 mm or more, the invention according to claim 5, At the time of overload operation, such as a power up, the 
volume of the refrigerant which stagnates in the liquid tube for refrigeration cycles or the liquid tube for refrigerating cycles while 
carrying out the amount of high refrigerant circulation and promoting quick cooling equivalent to the time of refrigeration field 
cooling is controlled in a small quantity, it is stabilized at the time of refrigerating area cooling, and it can perform control of flow 
of an expansion mechanism. 

[0134]The invention according to claim 6 is formed with two or more liquid tubes with which the liquid tube for refrigeration 
cycles or the liquid tube for refrigerating cycles was parallel, and since said liquid tube is 0.5 mm or more, an inside diameter, The 
heat exchange length of a suction pipe and a liquid tube is shortened, the volume of the refrigerant which stagnates in the liquid 
tube for refrigeration cycles or the liquid tube for refrigerating cycles is controlled in a small quantity, it is stabilized and control 
of flow of an expansion mechanism can be performed. 

[0135]Since the first expansion mechanism and second expansion mechanism are the expansion valve installed in the air in a 
warehouse, and the isolated portion, the invention according to claim 7 can control that a refrigerant is revealed to the interior of 
a room at the time of refrigerant disclosure. 

[0136]The invention according to claim 8 forms the first expansion mechanism or second expansion mechanism by two or more 
capillaries which carry out heat exchange to the first suction pipe or the second suction pipe, Since resistance is changed by 
substituting said two or more capillaries for the liquid tube for refrigeration cycles, or the liquid tube for refrigerating cycles, and 
changing the channel of two or more capillaries, Maintaining energy saving due to a raise in evaporating temperature at the time 
of refrigeration field cooling, and the fall of the entrance refrigerant dryness of the expansion mechanism for refrigerating area 
cooling at the time of the stable operation on the standard cooling conditions of a refrigerator. In addition to the ability to do 
quenching for a power up efficiently, refrigerant filling quantity can be reduced by substituting for a liquid tube the capillary which 
is small volume. 

[0137]The invention according to claim 9 is a refrigeration field and a refrigerating area the refrigerator which it had, and A 
compressor, A condenser, a flow path selector valve, the first capillary, and the second capillary, The third evaporator and the 
third suction pipe that carries out heat exchange to said first capillary and the second capillary, The first air course that carries 
out heat exchange of the air in said refrigeration field to said third evaporator, Have the second air course that carries out heat 
exchange of the air in a refrigerating area to said third evaporator, and constitute said compressor, said condenser, said flow path 
selector valve, said first capillary, said third evaporator, and said third suction pipe from a closed loop, and. By connecting said 
second capillary so that it may become said first capillary and parallel, and changing the flow of the refrigerant to a capillary by 
said flow path selector valve, Since it is a refrigerator changing the flow of a refrigerant using said second capillary when using 
said first capillary when opening said first air course and said second air course, and opening only the second air course, Can 
quench efficiently by performing by turns cooling down which cools a refrigeration field and a refrigerating area simultaneously by 
the first small capillary of resistance at the time of overloads, such as a power up, and cooling down which cools only a 
refrigerating area, and. At the time of the stable operation on the standard cooling conditions of a refrigerator, refrigeration field 
cool time is lengthened by cooling a refrigeration field and a refrigerating area simultaneously, and the temperature change in a 
refrigeration field can be controlled. 

[0138]The compressor of the invention according to claim 10 is number-of-rotations good transformation, and, as for the first 
expansion mechanism and second expansion mechanism, the amount of diaphragms can change, Have an outside air temperature 
sensor which detects outdoor air temperature, and the amount of diaphragms of said first expansion mechanism and the second 
expansion mechanism is controlled so that the required refrigerant flow rate equivalent to the burden computed from the outside 
air temperature which said outside air temperature sensor detected circulates, From claim 4 controlling the number of rotations 
of said compressor to become predetermined evaporating temperature from said required refrigerant flow rate, since it is a 
refrigerator of nine given in any 1 paragraph, At the time of overloads, such as a power up, it can quench efficiently, and it 
becomes the evaporating temperature which can always acquire the heat exchanging capacity corresponding to a refrigerant flow 
rate, and cools efficiently using the maximum capacity of a refrigerating cycle. 

[0139]Since the invention according to claim 11 is a refrigerator often given in any 1 paragraph from claim 4 which formed the 
receiver between the condenser and the flow path selector valve, A temporary shortage of the amount of refrigerant circulation 
when changing from refrigerating area cooling of the amount of low refrigerant circulation to refrigeration field cooling of the 
amount of high refrigerant circulation is relieved, and it can shift to the efficient cycle of cold storage cooling at an early stage. 
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* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he cooling cycle in the embodiment of the invention 1, and the schematic diagram of a refrigerator 
[Drawing 2]The cooling cycle in the embodiment of the invention 2, and the schematic diagram of a refrigerator 
[Drawing 3] The cooling cycle in the embodiment of the invention 3, and the schematic diagram of a refrigerator 
[Drawing 4] The P-h diagram of the cooling cycle in the embodiment of the invention 4 

fDrawing 5lT he cooling cycle in the embodiment of the invention 5, and the schematic diagram of a refrigerator 
[Drawing 6lT he strabism sectional view of the important section in the embodiment of the invention 5 
[Drawing 7]T he cooling cycle in the embodiment of the invention 6, and the schematic diagram of a refrigerator 
[Drawing 8]T he cooling cycle in the embodiment of the invention 7, and the schematic diagram of a refrigerator 
[Drawing 9]T he cooling cycle in the embodiment of the invention 8, and the schematic diagram of air course composition 
[Drawing 10] The characteristic figure of the evaporating temperature of an evaporator, and evaporating capacity in the 
embodiment of the invention 9 

[Drawing 1 1]T he cooling cycle in the embodiment of the invention 10, and the schematic diagram of a refrigerator 
[Drawing 12]T he sectional view of the receiver in the embodiment of the invention 10, and the schematic diagram of a 
refrigerator system 

fDrawing 13l The cooling cycle of the conventional refrigerator, and the schematic diagram of a refrigerator 

[ Drawin g 14] The refrigerant flow rate characteristic figure of the expansion mechanism of the conventional refrigerator 

[Description of Notations] 

1 Cold storage 

2 Freezer compartment 

3 Compressor 

4 Condenser 

5 The first evaporator 

6 The second evaporator 

7 The first capillary 

8 The second capillary 

9 Flow path selector valve 

13 Thermal insulation 

14 Check valve 

15 The liquid tube for refrigeration cycles 

16 The first expansion mechanism 

17 The first suction pipe 

19 The liquid tube for refrigerating cycles 

20 The second expansion mechanism 

21 The second suction pipe 

31 The third evaporator 

32 The third suction pipe 

40 Vacuum insulation material 

41 Receiver 
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S«K±oaft±#Srtt*Di"5 t JE» 3 #jg» U FJf 
SIKIT £ 4 5 * '"W&Sf-'f * ^©jfflBtffrtoft 5 ■ 
[0010] ^JKS 1 ©fflflB»*i¥ft**FfJfetfK±fc* 

otzM&, m&wm^9\c£V'mmn-<DMMm6ic 20 
© t ft (DMm^z^Mm 1 ©ifljaKj&as 5 °cfigic*j- 

LTO- — 15t;t*fe!)s -2 5 3 0°C©iM.S 

[0011], }%5tC^ 2 ©ffl*ttfc#aa*Mfe*&.hfc4 
o «M&#J## 9 J: 5 -©jK*« 6 ^ 

fc£tt?fr«£©i&«K£*s- 1 s'cfsjSfc^uit©!* 

38ia£-2 5*C;&»£>--3 0°Ct^*P§n5o 30 
[0'0 12llfe, J±«3 {±«$KSAB* td*l« @HE& 

[0 0 13] BU:©J:5fcftjfl®l£ftl*£2fc&S:i: 
— 2 0°C) *stsTI6t?*)5s £B»»3«)BltJfcfe/hS< 

i ©aaai 3K58»it ojst/h * < -fa - i t?a 

fc. J±»3}±m^AB#t*iSHIte^-e«tebT«l^ 
ttJWSHHEfSrejHE LT, MaK&-Bf S - £ TflE* 
[0 0 14] JB-©3B38#5©D3BiBi- 

o°c. m-<Dm%m6<Dm&ffiM*-3 o°ct 

Sftjfctf*©@«©$i2. 3«ift«. 

THC6 0 0 aS:iV^t)»2. 2ffiFi45. 50 
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[0 0 15] r©^ a^Atf*©***^*:** 

^^©ffiUKS 3 ©[Ute^^lH]- 1 1rZ>Wr£-\iM-<D3r 

-3 o°c©^?ag^^mi-5 0 M^A#B#©^ 

t°y y 7 t%-<D** f7 y 8 ©ffift 
SrBtfBJ-, 1"fctot>?frjHiBtt*BH?RI--i:L-C, J&S 

[0 0 16] 

[0 0 17] ;WJ{i«©HS£fi?&-9-3 , b©T\ ft 

[0 0 18] Sfc, ^«^*P^^^51te^tCj±« 
©EMSScSrWC^JcSi-Sl:, JBBHMKO mCaKtta fcH 

5 *A#3SJlMI Lfc^-#©3i^#51teE$(c *j «■ 5 i^^ 

[0 0 19] ^fetc, ^r^rt'y U©*£^iSr a 3^1" 5 
«-MSA^^ft«'Jf J; 5 

[0020] M^tf> 014 fc»Lfc i 5 fc, JtgcteiS 

m ac*«*ipuT e»«»te**i»!9sif tons ^ t ic* 
[0021] *»w©ffi© s »H: % mMSA^i^a« 



5 

[0 0 2 2] 

imMZMifcir z>tc$><D^m #£9i©ai#£i Kiiafc 
©n w f±, t *m x.td§ 

u < t mm^mmWKDmmmam 
n srifuaoi-s - 1 x\ ftawe^a*** i^ahr*©*** 

ilteaf SrKM^i" 5 - £ #*X# , 1 5 %£*T©«fti£ 
*K*fcfc 5 - **B&Jfe* 5©X, ttjRtttt0&ftflill 
fp#£*K:fc5 ^HC, £«&»©&« * *©« 

[0 0 2 31 *^K©W*«2}Cfeift©fPJti % Bftjgg 

[00 24] ;^9l©lt#*3fc1B*0>*03Wu waMS 

ffi*S3«© 5 0-8 0%©|6HT?3t2a«fltt*BRtfc 
r. t t f * H*5S l tlBit©»JW(fC* 5 ©X\ 
»M£J¥ < *f fc^rt#K«rflfc*1-3 k k h ^ % 

V>-^^#btt5o 30 
[0 0 2 5] *|SBJ©|»*II4 tfSic©|§0Jtt, Brftffi 

ss^-u Eiih ftmv- 

jvmm k w&mt 5 t 
-tzkkt^ 9 ^mmmmmn-^B 

futsfsr©»^i:, iwaftw^^/i'fflis* tia 40 

£*t" SB-OKA'^ 55»il:#i«:88RU KrlEWiS 

i"5ii:§r#m«t1-5^«t"efe50-C\ #»»©«* 
fc#*?friS©lf Steffi* LX{£AWf-xtJ$ Lfc{£^» 
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m^n^kw\mnnnsmmm&ki-^ k-m^ ^<dm 

[0 0 2 6] #£8©»3ft£5Kl|E*©3S3l!fc^ ft** 

9 AsRWKis xxxfcm-v-j 9frmwtttfo&& o . 8 

mmRJb-Cfc 5 - i &<ft« i"5 ft* 1 ! 4 fB«©^JSJt 

[0 0 2 7] *|§K(7)it*«6 Kl!Bi£(D!§fm, ftDW" 

R©**T?i!&*&*U *trlS^Hrt#^0. 5mm»± 
T'fcSri $r#m i I" 5 ft* 1 ! 4 aB*tO»»H*-C* 5 © 

kmtlx, m^kmmk<Dmiim£*n<i-z>k& 

[0 0 2 8] **K©»*^ 7 fcfS«©^BJ(±, jg-© 

6 ©V^ ^^-3SISSc©^JtXfc5 ©X\ ^««©g 
^K7i^*#^*J(t5SSilteBf^*5^X^ffi^ 

*PB#©i§^mS'fb i ?&*«*ft*Pffl*3S*l«© a p ?& 
[0 0 2 9] >WW®»*3*8fc|Bfc©368Hu 

tt^rcKAWifiSmi-Siiifc©^^ y x« 
«m©ttjfB^^ t°7 y -eftE u *Sfe©^+ 1°7 y <dm 

SSSr^] 9 #^5 r k X«Sr^ft$-frS r t %m$kk1r 
5!f*3l4|E«©ftjl)*Xfe5©X\ ^j»Jt©^I*«)^ 

^ s %femumz&^x'&mm%i&0<D 
y a -A-efe5^t t°9 y x^ffl-rs r t x^MA* 

^«Xt5 0 
[0 0 3 0] *^BJ©ft*^I 9 (C|Sic©^SJtt, ]^|Rf( 
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*fcft*««Sr»*.fc}*JW>T?fcot, ffifi^ 4BMF 

-r z,n-<Dmm t *m *.> wmsmm t mtmm§? t it 

iifESg-©^ t 0 9 y tifc?iJ}cft5i 5}-stfS:3r-©^ 10 

U *-©aKo^-SriH < BfftfTEB-©^ t°7 
© /h $ v ^-© =3r ^ t°7 y -eftlHIBJ* i: £ P3 a# 

[0031] 1 0 Kim<ommt, sm 

m\mmm^mx& 9 % jg-©is«#£jii-©Ji^ft 

*II 4 ft => 6> 9 © V vf ftd=>— JllEJ|S©JMMtT 3 © T\ 

#t?* SiHWfiieift 5 Jfrfc-fr-f * />©**«# Srte/B 

[0 0 3 2] *»W©I»*S1 1 ME*M>3693HU M 
#fca^##©MfcS«N»4rRW-fclll*«4*>fe l o 
o v ^Tftd^-^fa^o^EJtTfc 5 © t» % &$&3f at* 

^h^(D-mmmmmm*^f&WMhxw-mKif% 40 

*ft}ft£l © SG&^f - ^ * Mt&ffX £ 5 „ 
[0 0 3 3] 

mwvm&mm] #3§9?fcj:5iiti©^iii iw^ 

[0 0 3 4] (HJ6©ff^g DEI tt*3W3©H*©?g 
ffi 1 J: 5 * /vX^IIoWitfe 5„ 

[0 0 3 5] Hi (cfcv^^/ffi)¥©1l*^&^*P^fH- 
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[0 0 3 6] El 1 (Cftl^T, 1 4 1 5 teftjK 

!t-©flt«#, 1 7 tejg-©si3§f§ 5 1 j±ft«§ 3 *m 
*H-5J&— ©RAW% i 8 ttjftjfc-iftr ^/wbs* i5t 
»-©kav 1 7 ifim^mr^-^wsmM, 1 9 » 

0 fi^fiRi^M-efc5^-©0§ft«s 2 1 nm-©^ 

M6t E« 3 i *mmt % I-©lAf, 2 2 
WW 9 AsM&f l 9 i Jg^oBSA* 2 1 

[0 0 3 7] £JUh©J: 5 Jcfll^^ft^BJtfc-o^T^ 

[0 0 3 8] i^jiS 1 ©^SPBfH, Hl^LTV^l/^E 

ft l ©J*ftS.gl? ^iJ-fc J: 5 JtrtSg^^^n l-cmjsb. 
&&±K.b&£. JEBIiai3 03»BJcJ;9?MIE*«ffilt$ 

ft, E»*ft^ita*H©ft«ttWil*4T??&«*jxa 

«Srftj«^ ^/ufflM l 5 fc»T3 i 5 fcftij^^ft 

fc»ftBS§]## 9 frb ifcm-t-j ? tvmwt 1 5 ternrn u 

ftHEH:»»f--f ^JBSt* 1 5 Sra^Bf i-^-©Sa^m 
ffi 1 8 TfSI— ©KA* 1 7 fcHSSEftb-CftipSftTiift 

^^j±b-©i^k«* 1 e Ki. 9 m«E$ftmsi- 

5 r. i T?^ft2©^*P^F©^ffl.SJ: 9 ttHv«?8a 
g©teM£fcoT£-©Sg3S^5&3ftft3„ r©it, 

^Eft 1 ft©s^(4m-©7 7 yio ©fwfc J: 9{s?b. 
1 4-0 fc!p-©ms* 5 1 m^m-r 5 - 1 -e»ai $ ftx 

f*SLT^ftlrt©^^fi : 5o -t L-Ts %— a>W8k 
«5rt©?MltH:ft#*a:iiLft#6)«EaU »-©IS3S 
^5©!ilPX1±iaft^^<t^oTm-©KA < ff 1 7 ©A 
PtI5„ i©^fim— ©RAVI 7tii5i*mj(S- 

©msmffi 1 8 tTMiftoftiiif-'f 15 tm 
£*t s-t -eipf» $ n-csss* ^ i ft 9 mm 3 m 

•KASftSo -©tf. ^Sft2©^*Pffi©^r©^5§ 
« 6 ii^iSft 2 oSSggtfc 9 , J5— ©J!38# 5 ©H 
ISff^ J: 9 IS^^s $it# l 4 J: 9 ^©jMStttlkih 

$ftTV^ 0 

[0 0 3 9] ^^2©^*paftt, 0^L-CV>ftv^W 
m. 2 ©Jtrt^gir vi^c J; 9 fftfifi^ LTBfSS. 
S^-hf-ft 5 1 , EBKNtt 3 ©Stele: i 9 ^«E^BBI * 
ft, ffiK $^]C&Kj£0^jKt±m8S 4 ^ ft 5 

rt-e»muTSEK9i«#9^ft5 0 ^©^ffi(±ajp 

fc«^D##9 *»fe»acf->f tfrRtift 1 9 tSEiiU 

^iitt^u--f tflsmmm 1 9 ^a5H#icmr©fiam 

ffi 2 2T?«-©!RA^2 1 i^SmLT^Sp^ftTii^ 
T, ^«tt»^©»3BHM« 2 0 tci 9 fc«E$ftJR3S-f 
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k ± 5 <sta ttao tzj^-comm 6 1 msm-r 

JS-©«5«« 5 rt©JMIfctt«t fltSrlH Lft# £> jjftl U 
»~©*i88« 6 Offl P -Cfififqtf* t ftoTfg- 

f 2 ioAp^IS. r©ft$tf±f£-©SSUMf 2 l&il 

sulcus - ©a&55*» 2 2 \cxmm.<D^W't-f 9 *>mL 
m 1 9 tmsm-tz - 1 tw$jxtn*^i/j: *> 

J±«3(C!KA$tb^o 10 

[0040] r. iT\ ftj$i*©^iMjftft^&#fcfcW- 

lf-©flf^«2 0f^-©flfiS«l 6 
LTffitta* 2 fiF i 4 5 «fc 5 HHS LT, ft$ig 2 ft 
3p#©H%ffij£&- 3 o°c, ftjffig i ©ft»©i3§M 
5t;teiw#PLtv<5. r©tt, ftjisiftsp 

BfrOiMtfmSfift** 2 ftSPH#©$) 2 If <t ft 3 <DX\ 
nWM 1 ©ftSPiHSBf W£ft<f ^ 2 ©ftSpiSeBf H©#5 
l / 2 ffi £ r s r. t -Cx ft»M £ ftftfittoftlMMtf 
*jtfc**iS L^ftitt^ r. t z>, 20 

[0 04 1] r©i 31SftS{6l3$5ifcT*©ft$ii;'} 
Sr^Tt 5J±« 3 ft;KS 1 ©ftiflSfci: 

atgMrT S £ i: #-e* So r *MSE* 1 0 0 

IT, BMM 1 ©jtt5*H*J 3 3 %, ft<f S 2 © 

mmm±® 6 7 % t ft 3 „ a ^ itft$S2© 

ft*P»te©^) 5 #*:£lit8«T 5 i ftJSM£12J "9 
5p^3&s*:t<ft5ft.», ft/l^l©ft#+ft5m2© 
ft*p+ft^f±©lf-^^^Sr5 0-10 0#£-f5£. 
fc#S4Uv\ r©tt, ftjS^l©llM 9^<DM 30 
<6^rNt£K) 17-3 3^ fttt£2 © l f--f 9^<om 
■*5l*Mtttt3 3~6 7ftbt£5 0 ftllli 
ft$^ 2 ©ft*P)ltete<t fcfcffflHfc < ^©&^5BE# 

[0 0 4 2] ftjS^lfc3W±fti*^2©jii6; 

5%SATfc:ft5i: s X&XftQ#|ifldtfSK£&3 
i: tfcfc, ftJESi fc5^ttft^2©«fe^^ l 0 

it#k:!i-©»tl5 ft©ftit^M bfc^-effiH^ 
& atet- 5 ft*P o * ©ti-a-^ ± t < ft «? ft 3Be# 40 

Aof^, WftRf P^fefc <9 ©ft^si^K^ftjl 
«#o?HffiHB<DS&i$N;W£< fc««ifc#* 5 > ft* 

mm t ftmmm<D®.m&ffim<Dmmmm t ft 5 . 
[0043] affiftttt, ftjw*«o«J|i6&ft»*p*f1=fc 

*J ft 5 gc«teB#©ft$C^ 2 fc 5 ftSfS^© 
flfiSrttjRS l *^ftSft)i^©^A#*©^i l / 
2ffifci-5it*«a*Lv\ r©*ti§\ ftjl^ltft* 
m. 2 ©iBte^fi t fcfcjfi 5 0 %, aBf5l^|H)t> 2 5-50 
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tt£bfcv\, ftig*©tI*WftftiP^#^fcnt5 
ft3t»IEKf©»*a 2 fi> h ft •§ A9KffittoftMA#ft^ 

mm 1 j6» fe ft 5 ftHflttoafftftttftQiti) 3 {mss t 

ft 5 1 , ft/ffig 1 ©31te*H*ti 14%, iSfea#rfl t 7 ~ 

1 4 ^ t ft 9 , &M&W)<Dnffl*=$immi&%} v #^ o * 

©>WW#HJt£*3. lot, ft)K«©tIWftft*P* 
#{c*3tj-5SS3litea#©ftSTO©MA#*f±x 

[0 044] R±© J; 5 fc s ftMJ»©S2Pfeftft*P^# 
It 5 S£ilteB#©ft<t^ 2 £> ft 5 ft^^©M 

A^i^ftjig 1 *^ft^ftji^©KfiA#»t mm 

tds-e*. ft^l©MS^Ib^!5#^^©ft*Pn^ 

[0045] mm<Dwm2) ^mmK^^mmmm 

bTPjWftSiKSrW-rSo 

[0 0 4 6] H2tt*3BW©Sttft©JWB2K:i5?&iP1^ 
[0 0 4 7] H2fcj8^T % IWIWtl 3tt«fl!fttffi*n 

5^**0. 0 1 5W/mK<D$u9>>Wimtf-r:h 

5,40 ttSRftiSC^dS 0 . 0 0 3 W/mK^fcSffWfi 
tttg©X2g»fi#Tfe «3 , *M8$BiSt0fti 5 0 % 
il»4 0i:tlttP5o -5" LT, ftM©iI?teft 
ft*P^#(c*3(t 5 g»!|©Mi 2 d» fe ft 5 ftttffi 
«E©K«bftfflffttt 1 3 W, ft^^ 1 ft * ftjflffi$© 

i(i2 7Wefc5„ *fc, 3l£Wf?ft#4 0Wu 
FllX-tfs #WBg6 0-1 4 6 9 9 4^fcffl^$nTV^ 

5 i 5 ftF ^ 3g|?fc«J±^L^IlJ^a^^4^ft^^^-c-a^ 

[0 0 4 8] ^±© J: 5 $ tT.fc^j»U*iJ:-o 

[0049] Gimtcm*ki£iffl&ft\£#ttz$&m 
mmcto^x, ftsg^i tt^«*»biwiwi- 1 3 *itt 

Sft*«ftA1-5. ^bT\ CO^bftAUT< 
ttJ±« 3 btm-©S^ 5 T-ftlftSr^ 

ftjR^lrtS?5°C(c«o 0 ft 

ws2B^«»»biwi»ti 3 tM^mmuAo^mLx 

3 LT^-©^^ 6 "CftffiSr^ 
H$-fr5iiT*m!9*!9s ftSS2rti-2.0tt« 
o„ -©it, ItSISffRtt 4 0 ©llrm^j^fc i «9 ftSS 
2 *» ft 5 1 ft 5 ft 

«ffi«©a«A«f»©iKj 1/2 ff team-*- a r t ^x- 

* s ft^^ 1 t ftS^ 2 OjfflE^ttift 5 0 %(C|gffTf 
[0 0 5 0] iCT\ ft^S2©^©»?mfcat©Bf 

siwt 1 3 <D^*mm ^m-ktmrn® 1 3 tm^mmn 

4 0%mMVfz!§;&<Dm¥% ($tl) t-^-To 
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#»» 












mm 


mrn 


W/mK 


mm 


W/mK 


W/m2K 




64 


32 j 


0.015 


32 


0.003 


0.078 




193 


193 


0.015 


0 


0.003 


0.078 



[0 0 5 2] (&1) ic*5V^T, AfftM:2 5t©W5 
3 ^ ttJftjK^ 1 b *r*ttt 1 3 -^|E£»f*f 4 0e 

1) fc*U*:J:5fc, &^2H3C&0rMt#4O&tt£ 
[0 0 5 3] Jr. CO ± 5 tC, ft*^2©^ja©»f*&t|t 

b % »«j»©*iptt4?i^^fc*s«-5$jeaBii*oft 

tfsMM l OjHEi*raSr*«1-5 r. fc as-e*, ^jK£ l co 

[0 0 5 4] ftfc\ :*3llS©^TH:?MMt©4Mi*ffi 
«©$J5 0%&jC&Nfrfl#4 0X°W9tl>tz.iK 
5 0-8 0 U\ WBfrtf 5 0 % i 9 /h* V* 

ffi^fc^T^8fff$t4 0 ©^^frfcj; 9«^©»rf& 
fl- 1 3 #nto k ft 9 «ft!§« ©fiT** ItfflH i ft 5 = 4 

i± mm 3 «?2*k* $ ft-c V ^5««a©±» t 2 © 

[0 0 5 5] (HJ6©^»3) i5*Jfe©^tl 
3do^T, HflD$r#JS'Lfcii*&ftW1-5. ft*^ 

ftl&S)§£*lfc-f3o 

[0 0 5 6] 03 fi*3PJ©Hlt©^:il 3 ± 5 
A 9 A*lW&IM:©*EI*B|-e* 5 c 

[0 0 5 7] 03ti3^ts 14t±3£lt#, 15tt<^ii 

*^B*fcftjB^j|Bli-5»a8^^^^ 16tt 

n-©i3B$Mi> 1 7 j£is-©i^ 5 1 mmm 3 

*i-5*-©«AV, 1 8 teJfrMlM * ;WBJ£W 1 -5 t 
l-©iAf 1 7 ^f&£#ii- 5fi-©i^m§&> 1 9 « 

o iiiMiitJb5iz©iim 2 1 (±m-©^ 
j±«^ 3 k %&mfz>m-o&A<£, 2 2 m 
^4 ? flsmwt i9k m^mA^ 2 1 #»s*t-5 

[0 0 5 8] BU:©J:5^jft;Sftfc?MMfc-3Vvc, 

[0 0 5 9] ^B^1©J^P^ 0^L-C^ftV^Ji 



ffiJiUhfcftS^ ffllBtt3 03HE(cJ:!7?MK^jEMf$ 
ft, JESf § ftfci«fflfcH©J&«Ef±«BRN§ 4 T&Sp £ ft 3 

10 riT?«LTBfEg§W#9}C»fEft^ 0 ^©^fiffiR 

fi!isr^f--r ^ams* 1 5 }c«r 3 ± 5 fciwupsft 

fci«*!50##9 *>fe?&JKiJ--f t^mmi 1 5 fcSEifiU 

^/mfttf l 5 *«5i*fcJR-©jKiSE» 
§151 8 -elg-OSiA* 1 7 fcjfcSlftLTftSPSftTiift 
*P^iftoTB-©S^§S*«l 6ic^feft5 0 
Ts ^ffi(±m-©liK«# 1 6 }C £ 9 «J±£ft|s3S1- 
5 i k X1$W£ 2 9 ttiav^fSS 

ftISlrto^SiiI-«77>l 0©tf*fc:± 946*1. 

*8IL-C?MSglrt0tf'&SPfcff5. IS-©ilB8 

#5©WP-CBiaift^fcftoT*— 7 ©A 

©f#$l*B 1 8 fcTiS5iBL©JftjfclM t^ftWi 1 5 

sm-rs ~ k T?jp» $ftxasft t ft 9 j±« 3 ^ 

BftA*ft5. r©£$. ^^2©^%*P^©B-©^ 

^6S^$i2©MgItl)t), m-©^t?5©^ 

?§J±7J i 9 tev ^ 3$Jh# 1 4 J: 9 ^^©^MttiSih 

30 $ftTV^„ 

[0 0 6 0] &&M2(D&Mft\-i, H^bT^ftV^if 

fts JBE3B6 $ ftfcia?aSi±©^iltt«^ 4 -cftip $ ft 5 
r i-c«UT«-9]##9 ^©WttttSP 
i7^ffl^ l 9 J: 5 ft 

tcffi&®m# 9 ^&^f--f ^ ^ffl^w 1 9 &ta u s 

»Jlttft*l>-W ^ W i 9 ^(c^rcoiiSm 

g|52 2tIZOiAf 2 1 tm^mbT^S^ftTil^ 
40 Sp^ifto-C^-©«ti#2 OlCjgfeftSo 

t, ^IIiiloWi2 o lei 9 lc«BE§ft««S-r 

t ft o T« - 6 Sr«Eft.5 . 

i©i:f, ^ 2 rt©^ttfZ©77 ^ 1 1 ©#» 
t i 9 ©fi t ft o 1tHS—0>m3ffl 6 i SftXlftl- 

n-<DMM%s 5 rt©ftiiEtttt#itfcii bft^ feitau 

J|Z1©IBB# 6 ©i±S P X*\-i.mujfx k 4otSlO|A 
W2 1©ARS'^S 0 r©^fflEfi*-©KA*2 i*a 
5^Flc»r©fRSSijlW 2 2 {cTiStg.©^^^ 

50 1 19 tm^m-r?. - i T?jp3»*ftT»sft^ t ft 9 
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[0061] r^-t?, a#3fflKmc*iv>-cf±, i±mm3 
tt.n-<oBmmm i e \cn\,xmitm 2<&t ft* * 5 

iClfLt, fti^S2©ft^H#©iM.,K£-3 0°C, 

[0 0 6 2] * Lt, ili^Aim£:fc^TteElg$l3 Sr 

©safest l 6 ©« £ PMfitgLKKuSt 5 i. 5 fcWflt" 10 
S 0 r©*£!t, ft$^2ft£pa#©ft»»£ftB^ift 

a* -ess. r©££, »-o3iM8#5 t*r©DE«#6 

0*fc»Htftti«J[l Lfcfti&ifciteftJSSI-Sfcfc- 20- 

« 5 r. t a> «esia& a>b © * yptra zmm- 20 

[0 0 6 3] ft#J, ft^®ft&#6 &BALfc*0»E 
^©ilA#B#^*^T t> > IMSSARS t W#t» ~ 

3Mftw 2 0 ro}£fet&$ij« t-c tftwa 2 srjfcjM-aa* 
aq#bti5o 

[0 0 6 4] «_k© Z 5 mft\B$#®iftftffil$£ 

vt, 3ir©0»it 2 0 mm 1 

6 ©ts^; t mmnmct£ 5 ± 5 unwnf 5 - 1 

[0 0 6 5] (*IS©^tg4) 43S91K:J:S£llM>7&tt 30 

4icov^t, laE^flSb^a^attK-tSo ft*^ St* 

[0 0 6 6] *HJfe©^«8fcfe»t5#fife©#«ttH ft* 
t^^;«fl55r!*}gl. 2mm, ft£2. 4m s 
ftacf--f * 1 9 SrF*3@ 0 . 8 mm, ft $ 2 . 4 

m © aa^m b a^ftimff -xsi&fc Lfcjfe-cfc s „ ft^-r 

* yvjBSftF l 5 *5 JitflfrfclNf * /WSfTf l 9 Si, WH 

m 4 -cms s tit^m*zti?fom-<DBWiWm 1 6 *j 
n-©m£#i§G 1 8 *j i ^^©sxmsp 2 2m^T 
%©-efc3„ 

[0 0 6 7] -rt, ftfclM: 1 S&.fctWfr 

^f-xf ^ /U-JBSflf 19l«3~4 mm©^©^* 
#lV>feh5l5J, R6 0 0a^R2 9 0f©Bllttftl 
rt»tfiy**n**?MIHk*«l 0-2 

0 g i*# < ft 5 r. «ffl?M»Srfiyi*1-5«* 
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ftrtSi&Slfc-fafc^-cdbs. 
[0 0 6 8] 04 tt*5fete<o^m»c: iSftipiM *;kb 

*%^ftftfm<DWfc&^#<DftM&1ffl-*'( ? *Xtb 

•So 

[0 0 6 9] BUtefewr, Att?frj*fvf ^ffliti 

5 0APfc*j»t«ft*St©*tffi, Bfifg-©I«»1 6 
©A P t*J »t 5 ft*S®*tl», C ttJR- ©ilift 1 6 © 
fcb n T*> 9 SS-tf>iS&# 5 ©An (c*i tt 5 ftjKottlB, 
Dtt»-©3R*#5©ajP-efc9JI5— ©RAW 1 7 ©A 
R(c*Jtt5ftli©^ E»i$&-©!ftAfc l 7©fflnt 

6 9 ffi«g 3 <o® Agpicfctt 5 J"M(E©tt«-e* "9 , ftft 

^Ativmm 1 5 tar- oka* 1 7 tem-©fe2m 

l 8 }cr l o o %{|&35ifeiS*b5 0 itifc-fc 9 , BBBttl 
3©S^A$l5©^i/^^t°— fcjS— ©KA^l 7©AP© 

3iy^/vtr-i©nas?&jK^^^«vi 5©ap© 

-i©^i#L<ft5 0 o*!9, Ei:D©^>-^;vt 0 - 
i^AiB©xy^;Vl; 0 ^itiU\ 
[0 0 7 0] *|^tfe©^S©ftjKf--f ^ A-fflf&W 1 5 
(1, ftgl. 2mm, *£2. 4m©« 4 f*'dffift 
V^fcfe, WrtSr^fflt" 5ftftR6 0 0 a©?^S4r2~ 

3 g tm^mm^^t & -et*. u*>u wt© 
-mmmm 1 6©AP}-*jJt5ft^©jE^a>\ a*t? 

* LfcftiK*^ * l 5 ©A p ©J±73 J: <5 teTi" 

5 0 r. ©rtS-tfttB Attil?N*«tfc 9 , liMfl l 6 

5ttrtffi«t{cj;5iEisas^c, *t*tvMiai*** 
il!5^5at©fHiaStA^©©*fl : T?ttH4©B ij«-es% 
Lfcj:5^i§ft*P0 o C^!;^y©^^ft5c ^fefdrt 

t*/j^<n^ j±sa^iPL04©B 2^-e^Lfc 

± 5 2 fflif&C^T LT, 1 6 ©ftffcas*££ 

tcftS iHlc, a*»»t±©»3HW(l l 6 ©fi^-fitasti 

[0 0 7 1 ] Sfc, «Ut©Jgli«)ftWf-^^A'ffl»» 
19tPitbt, rtgO. 8mm, ft$2. 4m©S3 

a ©«*sr .1 g m'pmm tires ztt 

ftfrfcjsvtt 2ffi*»d«Pff1-5 r. t ft< ft^&^as 
*5ii:as-e%«„ ft*3, jgroj»3S««2 0©figi:Sr 

[0072] gi±© i 5 1-, mMUAmm<Dm^.mm\- 

*j^t, m-©l3i?i«©®^L*m-©li««©S^: 
i isi^ms^ft 5 j; 5 tfuw-r?) r t x^mz < m^a^ 
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[0073] ' mmmms) ^.wm^^^mmmm 

[0 0 7 4] HSf±**K©|llfi©^«S4lCi5ft^ 

fe5o B5&tM3 6 W8V^, 2 3 t 2 4ttJR— OfSaff 

[0 0 7 5] *|BK©^«KCj3tt«#J«©««rt % »- 
©fljflf 2 3 ijgn©^ 2 4 oaHlfcSfefTfc^ U * 
H^SrrtSO. 57mmsft£l. 2m©fti* s fti 
*»«Mftf^riSUfc/ST?fc5. »-©«[1P2 3 irfgr© 

<D&MWm 2 W&i-s i £ t>fc % 2 
2 ic&^Tjg-©^* 2 i fcftSSH-s <b©T?fc3 r 

tUdioT, fcjBESEi&fllftLfc**, I-©$f2 3 20 
*5 XXffH—OWf 24 t ^-©KAW 2 1 £ ©!R£JfcU: 

^©^*. R600a-^R29 0*©TTjjlMSMIt*ttffi 

i-s#§\ frn\mmznz>Mi$mM:*mm-rz>~ttf. 

[00 7 6] fc*5, 2 3 i 

Il©if 2 4£l*I : gO. 5 7mnu 2mtb 
rt#0. 5mm)^_h©2*«±©^ T efetl.tfl^ 

[0077] U±-<d i. 5 fc, «HSAa##©®A#a#i- 

[0 0 7 8] (mfa<DBM 6 ) $ {c J; s 3tJfc©j£*g 
©JHH63 £^Hft&£m&#}-ov^ft N 
[0 0 7 9] H7tt*»W©*16©J!Jti6»!:J:5?&*if- 
[0 0 8 0] 07 £ 5 25 S±fj|-©Ig 

2 6 »^-©0§r# 2 5 it^mm. 1 <o&s.tmm-ti 

&©||-©[1S£S, 2 7 ttf?-©Bi ffi#s 2 8 \±m~(o 
BW&2 7 trft** 2 '©aSSiPB**-'^ 50 
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3. E^LTl^ftV^ m-©PlilM2 6tm 

<Dmm& 5 1 as - ©asgs* e ©iSflF-e* 5 1 

[0 0 8 1] ***©»mc*i»t«**©WW±, $&- 
©Ii3ft#2 5*JJ;t^l~ ©K!R#2 7 fc-tft^ftB— © 
P1HM2 6 tfrostl 2 8TH 5 - £: let t> s 

fg-©lfK#2 7©»l*«lSSr^fe^-&?,^ thK^ m 

&nm>t>mms£.Kfz.mi?, ^n n n^©igf£#£«i- 

*tc s #tR6 00 a^R3 9 0f© 
[0 0 8 2] 4fc, *M©^«T?HSi5S#tt^«*© 

[0 0 8 3] ^±©i 5 mS5£L\*¥$<DT&*W%\z. 

[oo84] mm<Dwm 7) k a z mmmm 
Lxwm?mm*%m-f% 0 

[0 0 8 5] H8tt*3BWolta[©»«7lcj:-5»*Pf- 

[0 0 8 6] 08 Idjjs-f i 5 29 tt^H©^^ 
y t?&9F l iIi£#^0. 7 7mmt*f^52 3 10mm© 

^ ^ t°7 y 9 , m—om&mn 2 2 t» - ©p^aw 

2 1 fc»S5*L-C^5o ^-©^r^t'^y 7tt«g^ 
0. 7 7mm-e*$^2 3 1 0mm, m-© d r-Yt°9y 
8ttf*}fiiS0. 5 6mmT?S^2 3 10mm©^t 
t°7yi?fe3o *7c, 3 0(±^^^H-©^^rt°7 

y 7*fcttB~© :3 r j rt°7y 8*^nn=©^^tr9U 
[0087] sll©£ 5 fct*^ * tit^mm^^x, 

[0 0 8 8] m%lfa%!%kmfi^!&e<DMftff#<Z>£ 

m<DWM*%^k*nm<DWM*im\sX (12) k 

[0 0 8 9] 
[«2] 
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fISA 
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05 
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(£0.77X2310 


-27 


45 


75 


65 


4.0 
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#0.77X2310 


-15 


30 


2S 


80 


3.1 


** 


#0.56X2310 


-30 


30 


28 


70 


1.4 


■Sift A 




d> 0.77X2310 


-27 


45 


75 


65 


4.0 




#0.56X2310 


-38 


45 


75 


50 


1.8 



[0 0 9 0] (* 2 ) ©31 5 N a#©4feflfflfB#fcttEB» 
«3(0EHi»S:*ffiO2 8 r p s (cilfeUT, ?&«£2 

t°7 y 8 \c%$m*mmi5itz> r. t T?KA#*&a:# 

/Jn £ < & 5 H-©i;^£il 6 <D3&3&mm & - 3 0 "Cs KA 
vS^-0^*5©^ffl£«:- 1 5 

[0 0 9 1 ] *• Lt\ AW^iMi-rsWiftAi*© J: 5 
*ii*#f*f±JBBiettl3 Sr*W0<E»© 7 5 r p s TSBB 

u te*ssE«ai*T? fc s 2 ^spatfc^jis i a*p 

t jgro|R38« 6 ©i^§M±- 2 7 °c t 1" 5 n £ i?±l 

[0 0 9 2] ^ 6>tc IMf*/h*y 3.-A-t?fc5^Yt° 
7 y t?WB tr^5.©^?M^A*#te#-ct&#f»-c 

fes m^m^^x^m^mmm^o^ 
[0093] 4*5, massAaf ^«aa±#tc 

2 9fc-g0t)#t^Eft?lRl1i©^I^±#bH5o 
[0 0 9 4] SfCs 3MM©^T?tt*R©** t°y JJ 
tt 2 *x*h%iK *na±^*^tfJ5fcKttHT?«»W 

1 ©ft£PlM * /HHMR11 t> &V \ 
[0 0 9 5] *|SKT'{±#*-|p]tI##3 0 KIT* 

©a*tt^mT-t5o 

[00 9 6] *3«©»ft-ettatt*©*5»r 

©3^t°y y 8 tlZ©^t'7!) 2 9£rft)*H2©ft 



10 Sr1fottPilfll©3»*W:ftfc^ ^©ItH©^ t?5 V 

**jt*5flik:**'BraEiw«i*«-ct 5 © 4 fe a raaioai 
[0097] mmmm 8 ) *^pj jc £ s mmmm 

[0098] 09 F±4&n0$tt0$tt 8 1 i s^sp-y- 

20 [ 0 0 9 9 ] m 9 (C*J^T N 3 1 Jif|Z©«tg N 3 2 
HfEO^Af, 3 3 fifg-©=Sr-t t°7 y 7Xt)?M-© 
*-YX?y 8^IEOfAf 3 2 tm^mi-5^H©fi 
SmgB, 3 4(iIHOM3 1 £ft£&ttg>gft*$ 

masi*fcr±?&8i[a[2tciiais*«fcJi>©7 7'^'N 35 

ttft«^ 2 t ^jK^ 1 UftSS 2 ©S^Srftjffi^ 

1 tetaj-j-sftjiBSehw^^ k 3 6 nm^mm^s 

3 7 KLlfaim. 1 rt©ffl«ft«=©3lKB«3 1 
M- < ftBSP^ A ^ h , 3 8 riftftS 2 rt © £^ Sr^ = 
30 (0|K9N»3 1 fc*< ft*****''* 3 9tt^H©^ 
«^3 1 ii^^m^©feaSM^ft«Sn±fcB^'^ h 3 5 
*fcf±ftS^6tm^^ h 3 6 fc*»*«I0#it5y^ 
. Xh<0, ^PttM^Sr^L-r^S,, 

[0100] Sfc, ia^br^4v^5, JttMMfcttiy* 
h 3 6 ^ftS^2 mH©^5§^ 

[0101] ^±© i 5 fc#fife$nfcftK*fco^T, 
40 .[0 10 2] #HJS©^fc:Jbnt 3 «$©#»*> 'iiflf 

^l^B#^V^-rl■iB-© d ^ J r t°7 y 7 &ffl^Tft^2 

=¥^t°^y 8SrfflV^TftJt^2©^^ftSPi-5ft»^ft 
3?*-Kft$lI5#*.Tft*PU mil&AflfKl&^-CttH 
-©^r-t t°7 y 7 ©^Srfflv^TIUBf^Sp^- Kiftlta 

[0 10 3] a#3BEl^t*J^Ttt, S-f, »«0## 
9 J: 5 jfitt©*&ii f7 y 7 Kift«E^«Kii 

50 »)}c:j;i9mH©^IS^3 1 i Lfc^ttft^^flt 



19 

ffiMnkm-y? b 3 5 £iIoTftS^£i£ttl£ftft78S5£ 
F3 7 ^iotfHClM 3 lfcSS-fSJ: 5 
rjxfcJ:iK ft*fc2fcftJK*l«:IHIi#»j: 

ftijii-siPiBWN?*- Kirfts. r©^ mmmmtf 

[0104] sft^##9fcJ;!9®^:<D^f v^B 

i®^tt"7!J8 icfti^il-fs <fc 5 f-fUJ^K ^ 

3 1 fcft»Lfc£ftr±ft*aMtttl#'* h 3 8i»fe»» 

^lotmu ftasBRA*'* b3 8%m^xm=<DM 

mm l tfRS*i-5J:5fc*aH-5. rtU-i^ ft 
M 2 ©^£rft^1-3 ft$C^ft3$*- Ft ft 3c r©i 
t , JMB&fflJEj&s- 3 o "CUSlcft 3 ± 5 ^J±« 3 ©HI 

[0105] UTs BH^ftSP*- KtftS^fti^-- K 

«*MfeOlft*fc*iT'tf PI BWMJI*- K©3SESr fih U 
ft*g 2 #jS£©«*fc>tefrtffti*Sft*»*- KfcifflB 20 

[0106] mUSSAaf tjav>Ttt % Ell3^fil0 
JEBreSHE-*- s t i> \c % jg&i©/.h $ 1/ ^H- © ^ * tr 7 

y 7«r/Hv^THi*ft^-Kfcft]*Sftlfl*-K©ft*P 
3HE&£HfcfT5. -©if , 3K38a«*«-.2 T'Cgfl? 
fcft5i5fcE«il3©|l|fei!ctrPS-rS 0 ^LT, ft 

[0 10 7] i©fe^r. affii*i«F©WBSF?Mfl*— Kfc 
fcv-CHu ft^ft^-KlcJfc^Tfl^&TS^fi. 30 

£ft<3> &^WfcftiP3M&S:lSl±1-5 £ t 5 0 * 
fc s IfcM'M 1 ^©ftSP^e— Kfcifc^S fci$3&?&£fcM£ 

r*u±, ftj»^ 1 p&oftspe- K^jt^s msm-r 

fflSi? ftft?Jji^ 2 SrJgirr 5 ^Tfgf^^s j, 5 - t ^ b > PJ 
B^ft*?*- K® tt- 2 0 °Cfu^ * ISIf t ft 3 

[0108] $ f-s mMSABfl-^^-Ctl, ft/S^ 1 40 
33 ±W&J*£2 £ fc£ftft5'*^A©**d^fctto-C 

[0109] ftfc\ fgH©fgf§^3 1 Sr^»Lfcm©« 

^#©ii^#B#^*3v^-ct, mmJ8txmtmm\z-W,-<D 

7&J3^Tft^ft^-K£^L-t 1 bft 
Sg2SrfW5»ff ) ti5 0 ftS^ftiSHr 
- K(c^^T^p p pgA^©A#©^±lbfc#^, fgZ© 
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©0te»^itiD$^:T«?&^§r*f#i-ntf, Ptfifcft 
A3 2 S: Aft-f 3 3b*2 s # b n 3 o 
[0110] £i±© J; 5 ^ «ICi§:ANNI©ilJl#KHc 

*p^e- K£ft$^ft*P^— K©?&^i51teSrSJSfcfi : 5 - 
t -cab* J: < feftastf# 5 1 1 h lw]B#ft£P^- Kt? 

ftns«:ft»i-5 r t x\ a^xfesf ©ftu^atte^ra 
LT^«^©?a««)Sr»siJ-r3 r t *s-et s„ 
[0111] (*ji©^ 9 ) ic i mm<D&m 

©M»3 i^-©«^fci^fflico^Ttt, B-4fff 
[0 112] *H0J©^Jii©^9t t t5ft*p^^;v 

*3 iw&jMtttH 1 -e^bfcH5i©^ii 1 1 n— t?*> 

[0 113] E10»C*5^T^ $B— QftBBflB 
^ r±9fJE©3R3BJa*T?x ft** l ©^ t b"CH 

6 O«3S|fe*tt0f Jfe©3H»MftT?, ft^^ 2 ©^ 
« i fl^m LT^ S*5ii^-ef5 ft^?t»Sr* 
"To »-©||«»5©3R3SiB*fc»r©|IW»6 0j||« 

«K7Ki**4«**«otts m^-rs^mtas©^ 

mi-3^as^K<Af ft***v»»&r±, b-©^ 
&m 5 33 i ©i&8« 6 ©^igfg^ h: bis mmxh . 
v. mi oic^bfc^— (Dim&svMmMtiky-bft 

[0 114] »Tk*SaS03RIB©3S*3fflBa*lc*Jtt5 

[0 115] ^©^*Ha*fc*Jtt5ftj»jE©!R{IMlfflf 

i ft^etj*<© M« *«36 LfcSO#x-^;vSr 
RJELT33<. ^iaaf-fe^f— (0 

g«i:-t5ft*SflE*S:*^1-5. 
[0116] rrt\ Bf^©^ffiS^33(t3ft^«© 

l/\ ftM)t*#:i 2©®f^l 3&iiC-C»fEAt-5ia* 

&«jfe1-«*a* i 9 '?J*Wft5f teSfe#-eftHpT»# 3 ©x 

S*U\ *fc s ^•»^€LT*5<ftiSEi«l:f± % Bfffe© 
7 0-8 0 %T?ft*PT?t SgSfcKS 

its ftfftBMti* 1 0 , C£lT-C«»-C!Riftft#* J ^S < , 

ft*pv^xA©jgig^{k^a*±$?4 l< ft^^a-, ii 

*5*£4i < ft 5 ± 5 icft|ft»l»^lg^ LT t J: v \ 
[0ll7lfc l«fci-5ftH«E*i:*5J:5tx 
mm® 1 6 ilf 9BWf| 2 0 offitftWs J:uqRm 4 © 



(12) 

21 

wm 2 o ©ap oy&mvtMimrQM o "Cisff fc* sti 

[0 118] -tbTs l^i1-57^»*(Cfc^T, Jg 
-©«§§ 5 £ 6 asf^ Sr^-f^ia 

»*T?f±EI 8 ©A<& £ B Lft^-em-<DH5S^ 

5 t^zi©^iii^6«^i-5„ rrt, ftliiift 
ijfcS 2 T?tt»ffe^#o^Sfift#tt*< r. £ 4 5 r £ % ft . 10 
fc, Sf5-©£S8« 5 £ 6 < 
% 5 n £ *» s 1 £ fti*S 2 -t^vpnaiA WBKf 
3 ©eHE8c«:1WSe1- 5 r £ #3* bv\ 
[ 0 1 l 9 ] KT WBBA#WfeiattA«|t©!RSIWI 

flfojBKiKHa^H&iBji-C.. 31te**s l o o%3fi< (c 

\>\ i©£^ #— ©fc»B5*3^tt*r©Ji«*6 
£ f £ tufcffi n , SilfiKM 

[0120] at©«ffl*fr-e**^waue 

2 5 °C(c*5(t 5 ®H&A#S{c^fc-tirT^S $ tifcjg-© 
«t§5 £ ST~ ©*I35S 6 ©|£fg?JLS s 1 5°C 

£-3 OX^XmfefoKWfcmW&fotcftiMi/XTAiCtt 

^x, mm^K^^xmrnui^^m^^ ztx. 
sitm, ^jijt«a^(DS^«^»^«i-5 n 

jK^ l kftiWm. 2 ^a4»tS«f vxr A Srflv^ 30 

±ftMm&m<Dfiimm\z&^xt±mzm%nz>mzmm 

[0 12 1] ft*5 % JMHtCJ^ftW^-CttU *£#tfff^ 

Sr§J 9 #^T^^»^» LT t «fc V\ 
[0122] (^Etto^M 10) *«S J: 5 Xlfc®£ 
SlOfcov^T, Bffi&iMRLfc!i*&1!MH"3. 40 

nmoim 1 wms©^ 7 £ ^-«^to 

[0 12 3] @l l W«§J!©l£St©^ill 0 lei 5ft 
[0124] El 1 1 Rtf 0 1 2 iCX, 4 1 ItiSRSH £ 

mmmfr 9 © p^e w- s> 5 „ 

[0125] £Lh© J; 5 Wi^^^fc^EJSfco^T, 

[0 126] jit-a#(c:*J(t5^^2©^^6»^ji^ 50 
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I <D^m\cw *) mt>%m*m~<DBm&n 2 0 <t 9 s 5 

VJK— oaaHW» l 6 ©1Nf ^Mc3Wt1-«. 

-< t^mm 1 5 SraoTm-©J036BMifc«fE^Tftitt 
1f H*«SHJP U -f-»3fcFjfS©^^»it»^^fe1- 

[0 12 7] 7 c IT, «BJ!tAI»fctei#^ttflBIB«3Sr 

©II WIS 1 6 ©ffl7C£ RUStejfcfcfcS J; 5 fclWtPi- 
3„ i©»* N ft$C^ 2 ft«©ft«Jt£ft;l5S; 1 ft 

«©ft$M£ Hs«*-eJtjp $-&5 £ ismm 
mcttfc Ltz.m%mmjj jn^ias^f 5 - 1 -ea 

[0128] ^±© J; 5 fc N «MSA^#©iiAWa#(c 
ft 5 2 ©ftSP^ MS 1 ©ft^©i2J#B# (C, 

LXj£Wm®m<D m- "efe «<B£E«JteKli"NWT 1"5 © 
[0 12 9] 

[|§BJ©'?iim3 BLHR8I3 Ufct 5 t*3SWolt*S 1 lc 

ie«s©3s w h: % »T««f*:rt tcftBffl* <t ftmm&m *. 

ft#^»l1-ft^E?g£, ltrfEfti««ii!c©^l§^tcftS& 
^1-ft^Hifl t Sr^ttT r.*tfcft*IBaiSfcS) 9 #^Tft 
*P1"5 t»©t*sv^ ftW©M¥6t)*ftSP^#icfe(t 
5 ^^jIteR#©«tflBft^^©Kf^#l:SrSfrlBft^ffi 

^ftSf!^©ft*P«^Pfl %ffiP11r 5 i £ T\ ftS 

T'^s fc£^L«l 5%£AT©«^aPK^?£5i£ 
3JS»Jh-et 5©T*. ftjS§TO©?a$fiJ^^^^^5 £ 

I I (c, E«fett*©ft^n ^ ©#J^SrrpftO U^*£ 

[0 13 0] 4fc, lt*H'2klWfc©3SWHU W^lal*: 
[0 13 1].«t lf*ll3^|B«©li0Jf±, IffibKltc 

*B«©5 o~8 o%©*5ffl-en^»H»fl-Sriafa:Lfc© 

[0 13 2] ftfc, lt*Jl4}Cf2*©?gBJf±, Hil 
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^jvmm.ft, una*— ©ass*^ wshmum'^/I' 

#Mft t tfrfEj&-©3S3M* t tuffiJg-o^AV £ KMMfc 

ft 5 j: 5 icftw-t-t t frim* t , m - <o& mm t s 

»ft?NJi*#t*JW-5Sfcjai*5i*©ittn:J; 9 /h§ < 1-5 

[0133] 4fc N If*3l5 }c|B«©5§BJtts J^JllM . 
* /HSff*5±W&ltt-f * /WMPf ttrtft* 1 0 . 8 m 

Affl3I^^*«^Wttft)««*?NP*i 20 

? Asm mm * s v ^ r±?&*f--r * ;vjs$*t s-?t w-t- * ftffi 

[0 13 4] lf*«6{CfBli©3gPJfi, titmtJ 
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